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PAPERS FOR NEW YORK MEETING ARE PREPRINTED 


O> FRIDAY, March 3, the Society will hold its first sectional meeting 
in New York. Special effort has been made to make this meeting a 
ess, the New York Chapter having rendered much assistance in the 
ngement of the final details. Hotel McAlpin, Broadway and Thirty- 
th street, will be the headquarters for both registration and meet 

nes. It is urged that members expecting to attend the meeting make 

tel reservations without delay. Within the next few days all members 
the Society will be advised by mail as to the complete program for the 
leeting. 
\s far as the technical sessions are concerned, some six papers will 
presented. Five of these papers are preprinted and appear on pages 
to 395 of this issue of TRANSACTIONS. This is the first time _ that 
pers to be presented at the Society’s meetings have been printed in ad 
ice, although the advantage of so doing has been recognized. It now 
| be possible for members to become familiar with the papers before 
y are presented by the author, thus the discussion which is provoked 
uld prove of great value. It is to be hoped that more discussion will 
e forthcoming and that a greater number will enter into it. As a mat 
ter of fact, greater benefit frequently is derived from discussion of a 
per than from the paper itself. The New York meeting has every in- 
ation of producing gratifying results. 


ANNUAL CONVENTION DATE IS CHANGED 


PPE 1922 Convention and Exhibtion of the American Society for Steel 

lreating was originally announced for the week of Sept. 25 to 30 at De- 
troit, but it has become necessary to postpone the date another week so that 
the convention will be held during the first week of the following month 
from Oct. 2 to 7. 

Definite arrangements have been made whereby the Society will have 
he use of the exhibition hall in the General Motors Office building, 
shown in the accompanying illustration. This exposition hall will give the 
Society one of the best locations it has ever had. The room is 60 x ‘500 feet 
and is well supplied with electrical and gas connections. 

_ The meetings for presentation of papers will be held in the same build- 
ing as well as the entertainment features and the very best of accommodations 
vill be available. ; ' 

_ The Detroit Chapter has appointed its Convention committee of which 
“Billy” Woodside of the Studebaker Corp. is general chairman, and it is 
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planned to maintain the reputation established by the local chapters o{ 
cities in which previous conventions have been held. 








Floor plans and contracts for space will be prepared and sen; 
within the next few weeks. 


THE RIGHT MAN FOR THE RIGHT JOB 


ESULTS that have been obtained by the employment bureau 0} ; 
Federated American Engineering Societies of New York City in secu 
positions for unemployed engineers during this industrial depression 
be most gratifying to those directly interested and intimately associ: 
with this activity. The plan of operations consisted, briefly, in a comm; 
of unemployed engineers, making a systematic canvass of employers and 
sulting engineers. The positions, which were discovered in this manne: 
not desired by the canvasser, were turned in to the employment office, t 
filled from the list of applicants whose names were on file. The great 
benefit probably has been derived not from the mere number of position: 
filled, but by bringing the employer's attention to the service that this <« 
ployment bureau is capable of rendering them in filling engineering position, § 
of all grades. The result of this campaign has been at least two-fold: that § 
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General Motors Building, Detroit, Where 1922 Annual Convention and Exhibition Will Be Held 
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f obtaining positions for some who were out of employment and that of 
establishing a more tangible connection with employers. 

The Employment Service Bureau of the American Society for Steel 
reating is a service bureau for the use of all members of the Society. 

has the welfare of its members at heart. It has functioned well in the 
past and must function very much better in the future to be of maximum 
service to all. The only way in which it can function better than it has is by 
greater support and co-opet ration of both employer and employe in making 
use of services it can render. There are probably more men out of positions 
at this time than ever before and it is the work of the Service Bureau 
to bring the men and the positions together. 

The ways and means of accomplishing this purpose necessarily will be 
different from those used by the New York societies due to the. fact that 
ur membership is more scattered and cannot be as easily canvassed by 
ersonal calls. Our TRANSACTIONS reach approximately 3500 individual 
members each month and through the columns which are devoted to the 
Service Bureau, both employer and employe are reached. The results ob- 
tained through the activity of this bureau are indeed very gratifying, but it 
; felt that the full benefit of this service is not being used by enough of our 
members. In spite of the fact that there has been a marked falling off in 
base there has likewise been a large turnover of personnel in many or- 

anizaliomas Although there are many men out of employment these days, 

any of whom are capable men who have been unfortunate in being members 
of organizations which have been disbanded, the employer is still confronted 
with much the same problem he has always been confronted with when he is 
in need of a new man to fill a vacancy or new position; that of finding the 
right man at the time when he wants him. 

It is our earnest desire that our employment service bureau be an out- 
standing feature of the Society’s activities and it is urged that a much 

re extended use be made of this department. It is regretted that the postal 
regulations demand that a small minimum fee be charged for all advertising 
insertions which are made but these advertisements are not at all a part of 
the requirements in making use of this service. An applicant does not need 
to run an advertisement to get the full benefit of this service. All that he 
needs to do is to communicate with the Society's main office and state his 
desires and they will be given full and prompt attention. The employer espe- 
cially is urged to make known his needs so that the Society can aid both 
him and applicants for positions. 

Our motto—*‘ALL FOR EACH AND EACH FOR ALL’ —is just as 
truly our motto: today as it was the day it was selected. Can we not all 
plav our full part in making this motto something more than a motto and 
really be of service to our fellow workers? 


RESEARCH VERSUS INVESTIGATION 


ESEARCH; a systematic study of certain phenomena by the experimen- 

tal method. 

Investigation; the act of inquiring into systematically. 

These two terms are used almost synonymously in referring to any 
piece of study which may or may not be dealing with facts already established 
by previous study. There appears to be a decided distinction — be- 
‘ween investigation and research. An investigation may be a_ simple 
inquiry into the causes for a certain result which has been observed. Such an 
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inquiry may cover perfectly well known facts which were evidently je; 
porarily obscured by other outstanding features of the case. A researc! 
we wish to look upon the meaning of the word is a more profound s 
matic study of phencmena, the causes for which we are not fully awar 

For several years the Board of Directors has given considerable thoug 
to a proposed research laboratory to be maintained by the Society and 
be governed by the Research Committee, under whose supervision wou! 
come the problems for study. The cost of such an undertaking would 
to be defrayed by the Society or by special subscriptions or endowments. 

It is well known that the costs involved in establishing a fully equippe 
research laboratory such as would be required to study metallurgical prob 
lems, would involve upward of $100,000 initial investment. To equip 
small chemical and physical laboratory, such as one frequently finds in in 
dustrial establishments for routine testing and checking of raw materials. 
and expenditure of $20,000 to $25,000 usually is involved. Such a ny 
while suitable for the purpose intended and for certain simple investigation 
would be entirely unsuited for conducting real research studies 

If our Society undertakes to proceed with problems of research, 
not be handicapped or hampered with insufficient or improper equipment 
which to carry out such work. 

The Society feels highly complimented and honored in having been 
dered several very cordial invitations to make free use of the facilities a1 
council offered by several nationally known and recognized institutions, 
are especially and fully equipped to conduct metallurgical researches 
doubtedly the Board of Directors will consider the acceptance of one 06 
more of these invitations. 

Such a research department, of course, would be for the use and by 
efit of the members of the Society and the problems for study will, 
cases come from suggestions from the membership at large. The problen 
which will undoubtedly be selected, will be problems which are vital 
tain lines of endeavor and which are knotty and troublesome factors enterin; 
into the production of certain structural parts, tools, dies, etc. It would 
not be the purpose of this research section to investigate the cause of failur 
of parts or tools, etc., of any individual manufacturer, which failures are onl) 
intermittent and probably due to any one of a dozen causes, most of whic! 
are traceable to carelessness on the part of some workman. Such prob lems 
are for routine laboratories and not for research studies, unless they ar 
chronic difficulties experienced by many manufacturers in the same line o! 
work. The distinction which we wish to bring out, is that the Society 
does not intend to conduct a department which in any way will interfer 
with the activities of commercial testing laboratories or consulting engineers, 
but it does aim to aid in the advancement of the metallurgical realm and 
especially that of the heat treatment of metals. 


ARRANGEMENTS MADE TO BIND TRANSACTIONS 


EMBERS of the Society who may wish to have their TRANSACTION 

bound are directed to page 8 in the advertising section of this issue 
where complete information with reference to the same will be found. 

There has been a heavy demand for the March issue, Volume 1, No. 6 
1921 of the TRANSACTIONS, and any member having a copy he wishes to 
dispose of should ferward the same:to the National Office where they will b 
paid for at the rate of 75c each, 
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COLD HEADED BOLTS—THEIR METALLOGRAPHY AND HEAT 
TREATMENT 


By V. E. Hillman 
Ug M(! \LLURGICAL features involved in the tabrication of cold headed 


bolts will be dealt with in this paper. ‘The history of the art reverts 
yOu back to the early Egyptians who used hand formed rivets in the construc 
| tion of their various types of implements. ‘Lhe first commercial develop 
ment of the process took place in [England in 1760, when two brothers 
pp lohn and William Wyatt constructed a machine for heading wood 
prob screws. ‘Thirty-four years later, a “cold header” was developed and pat 
up a ented in America. ‘The cold heading industry has made rapid strides dur 
n im ing the past decade and today, enormous quantities of bolts Y2-inch and 
T1als, | smaller are being made by this process. ‘These remarks apply particularly 
Ory, . to stove and tap bolts, machine screws, cultivator bolts, wood screws, and 
ons, ink bolts. Metallurgists contributed their share of thoughtful attention 
to the advancement of the art by developing a steel that would sustain 
must the duty imposed upon. it. 

| he term, “cold work”, implies that energy is expended on the metal 
vhen its temperature is below the critical range. ‘The microstructure ot 
ver the metal prior to the application of cold work consists of an aggregate of 
rystalline grains or cells, each grain being a structural unit. It may 
uffer rupture or deformation; it may be enlarged, clongated, stressed, 
rr restored to its normal size and shape. When the metal is subjected 
to mechanical pressure, the crystals are crushed and intimately mixed. 
Cold work has an embrittling effect upon the metal and the grains which 
were originally equiaxed are elongated, assuming a ropy appearance re 

sembling fiber. In brief the grains lose their original identity. 


This change in microstructure alters the physical properties of the 
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ig l Sketch showing the maximum amount of toch which may be upset into the head of a bolt 
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Fig. 2—-Unetched specimen of a “cold shut,”’ caused by upsetting too much stock. Note the flow of 
metal at one point and the isthmus Etched and X 100. Fig. 3-——Another example of a “‘cold shut.”” Etched 
and X 100. Observe strained condition of the metal in the center at extreme left and right. Imperfect flow 
of metal pronounced. Fig. 4—-Manner in which a crack may develop at junction of head and shank, the 
sharp angle acting as a seat of rupture. Etched and X 45, Fig. 5—Highly strained appearance of grains 
in vicinity of rupture. Note elongated ferrite band resembling a French curve. Etched and X 45. Fig. 6 
Photomicrograph showing banded structure of strained ferrite grains. Etched and X 100. Observe that 
lines of deformation assume different direction on either side of cavity and that severely strained areas 
gradually increasc as crevice is approached, Fig. 7—-Elongation of ferrite and pearlite grains, showing the 
fattened crystals incident to forming the head, Etched and X 100 












| 
| 








POR RNNSE oe 


TRANSACTIONS OF 


)>) AMERICAN SO\ /ETY FOR STEE] TREATING 371 
steel. The elastic limit, tensile strength, specific gravity, and 


hardness 
reduction of area 
cold work which a 
working of the metal 


are increased; whereas, the 
are diminished. There is a limit to the amount of 
piece of steel will sustain. Therefore, the cold 
must be interrupted from time to time to relieve the internal stresses 
which have been developed. In other words, if the Strained stee] be 
heated to above its critica] range, for 15 minutes at 1650 degree 
and quenched, the elongated grain fibers will be effaced and renewed 
toughness will be conferred on the metal. The restoration of the ferrite 
and pearlite grains will permit the application of additional cold work 


thus cold headed bolt manufacturers usually resort to this thermal treat 
ment, 


percentage elongation and 


Ss Fahr. 


A lower annealing temperature, 1150 degrees lahr, 
also suffice to remove partially at least th 
lt should be borne in mind, however. 


tor one hour, will 
e embrittling effect of cold work. 
that only the strained ferrite grains 
are influenced by the lower annealing temperature. The pearlite particles 
remain in their distorted state. Annealing below the 
a dual advantage, namely; the operation is 
nuisance is abated. A comparison of the two heat treatments indicates 
that the higher annealing temperature produces maximum 

though the difference in the Brinell values 
low annealing temperatures 

not been sufficiently strained. When the metal 


amount of distortion, an annealing temperature between 1280 and 1380 
degrees Fahr. should be avoided, lest a coarse structure may result. In 
rivets, for instance, where merely a small volume of stock 
it is mandatory to anneal below 1280 or above 1380 de 
above law does not apply to grains that have be 
dinate amount of cold work, because the distort 
der the danger range, 1280-1380 degrees 
work, however, with an anneal between 1280 and 1380 degrees Fahr.. 
will produce a hery, coarse, crystalline structure. Consequently, crystal 
lization is produced by annealing a critically strained bolt within 
lain temperature range. The foregoing remarks apply 
steel of the following analysis: Carbon 0.10 0.20, 


sulphur 0.05, and phosphorus 0.025 per cent. 


critical range has 
less expensive and the scale 
softness, al 
is not appreciable. Certain 
will cause crystallization if the grains have 
has suffered only 4 slight 


has been upset, 
grees Fahr. The 
en subjected to an inor 
ion is sufficient to ren- 
Fahr., inoperative. Light cold 


a cer- 
particularly to 
Manganese 0.30-0.40, 

Soft basic steel is well adapted for cold | 
hon content in the metal, however, should be 
« well recognized fact that if an attempt be made to upset 
igh carbon stock, the Steel will simply bend over; 
the proper analysis, 0.10-0,20 per cent carbon, wil] 
compact mass. It is necessary to regulate 
steel which is to be subjected to the cold 
of basic stock, however, implies that 
necessity will be negligible. 


leading process. The car 


regulated carefully. It js 
a piece of 
Whereas, material of 
flow readily into a 
the phosphorus content 
heating operation. 
the percentage of | 


in 
The use 
rhe sph rus of 


There is a limit to the volume of 
the head of a bolt. The maximum length of stock ‘w 
into the head is equivalent to seven 
is being upset. That js to say, 
it is possible to crush 13 
ances should be followed if ‘ 


metal that can be tabricated into 
hich can be formed 
ter of the rod which 
rod be %-inch then 
head. These toler- 
the exception and not 


times the diame 
if the diameter of the 
} linear inches into the 
‘cold shuts” are to be 
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Fig. 8—Another example of effects of cold work, the comprehensive force of the heading operatio 
being responsible for this pattern. Etched and X 100. Fig. 9—This photomicrograph illustrates how grains 
can be restored to original size and shape by heating specimen above critical range. Etched and X 100. 
Fig. 10—Slightly strained specimen which would become crystallized if annealed between 1280 and 1380 
degrees Fahr. Etched and X 100. The grains have suffered but little distortion. Fiber-like appearance ot 
metal just beginning to show. Fig. 11—Transition from normal grain size to highly strained fibers. Etched 
and X 100. Fig. 12-——Enlarged grain structure produced by annealing a critically strained specimen at 
1300-1350 degrees Fahr. ObServe the grain growth. Etched and X 100. Fig. 13—Another region from the 


specimen shown in Fig. 12. Although bolt was annealed in danger zone, a fine grain growth resulted. 
Etched and X 50 
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operation 
yw grains 
1 X 100. ‘ig. 14—-Macroscopic etching of a bolt after first upset, the strained grain fibers being clearly dis 
and 1380 ible. Etehed and X 8. Contour of strain lines indicates flow of metal. Maximum deformation took 
arance of at outer edge of specimen, whereas intensity of distortion increased toward center. Are at junction 
Etched head and shank shows line of demarkation between strained and unstrained areas. Fig. 15—Macroscopic 
cimen at tching after the second upset. Etched and X 3. Greatest strain is in center of head, light areas indicating 
from the : strained metal. The lance-like streaks are caused by polishing. Fig. 16—Another example of the strained 
resulted. ndition in the head. Etched and X 8.- Area bounded by ares suffered maximum distortion. The strained 
ers resemble a whirlpool. Fig. 17—Same remarks for Fig. 16 apply to this illustration. Etched and X 3 
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the rule. As shown by Fig. 1, max'mum upset limits may be express. 
as follows: 
Volume ABCD = Volume EFG 
AB =7/ BC 


The reliability of a cold headed bolt is dependent upon the number 
blows it received during the fabrication process. The limit of sto 
which can be compressed into the head by a single blow is two and on 
half times the diameter of the rod. Cold headed bolts of commerce a 
generally subjected to two or three blows. However, there are instanc: 
where four, five, and six blows are required to effect a reliable upset. 

When bolts are cold headed, certain injuries are likely to manife 
themselves during the process of fabrication. A “cold shut” is shown 
photomicrograph Fig. 2. This defect was occasioned by attempting 
upset too much stock. The flow of the metal at one point is clear| 
shown. Note the isthmus. Another instance of a “cold shut” is show 
in the photomicrograph of Fig. 3. Observe the strained condition of thi 
metal in the center of the picture at the extreme left and right. T! 
imperfect flow of the metal is very pronounced. 
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Photomicrograph Fig. 4 illustrates the manner in which a crack may 
develop at the junction of the head and the shank. The sharp angle act 
as a seat of rupture. Photomicrograph Fig. 5 shows the highly strained 
appearance of the grains in the vicinity of the rupture. Note the elong: 
ted ferrite band which resembles a French curve. Photomicrograph Fic 
6 depicts the banded structure of the strained ferrite grains. Observe 
that the lines of deformation assume a different direction on either sid 
of the cavity. Moreover, the severely strained areas gradually increas 
in intensity as the crevice is approached. 

Photomicrograph Fig. 7 portrays the elongation of the ferrite ani 
pearlite grains. . This print shows the flattened crystals incident to t 
forming of the head. Fig. 8 is another representation of the effects 
cold work. The compressive force of the heading operation is responsi 
ble for this pattern. Photomicrograph Fig. 9 shows how the grains can 
be restored to their original size and shape. It was necessary, however, 
to heat the specimen above the critical range to remove the last vestig: 
of cold work. Photomicrograph Fig. 10 illustrates a slightly strained 
specimen which would become crystallized if annealed between 1280 
and 1380 degrees Fahr. The grains have suffered a very small amount 
of distortion. The fiber-like appearance of the metal is just beginning to 
manifest itself. 

Photomicrograph Fig. 11 shows a transition from the normal grai 
size to the highly strained fibers. Strained and unstrained areas may be 
found in the same bolt. Photomicrograph Fig. 12 shows an enlarged 
grain structure produced by annealing a critically strained specimen ai 
1300-1350 degrees Fahr. Observe the abnormal grain growth. Photo 
micrograph Fig. 13 illustrates another region of the specimen in Fig. 12 
Even though the bolt was annealed in the danger zone, a fine grain 
growth resulted. The reason therefor is that the metal in the subjec' 
area was sufficiently strained to prevent crystallization. 

In Fig. 18 is illustrated several exhibits of cold headed bolts which 
failed in service. The defect may have been occasioned by one or more 
of the following causes, namely: Omission of heat treatment, excessive 
quantity of material in the head, carbon segregation, scale, slag inclu 
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Fig. 18 Several exhibits of cold headed bolts which failed 
mission of heat treatment, excessive material in head, carbon 
abnormal hardness in rod prior to cold heading. Fig. 19—Evolution of a round head, square shank bolt, 
old upset, made from basic cold drawn wire. A piece of stock used, b first upset, ¢ second upset, d annealing, 
reheading or pressing cold, f heat treating, g trimming, / pointing, and ¢ threading with a cut thread. 
g. 20-—-Evolution of a hexagon head tap bolt, cold upset, made from basic cold drawn wire. 1 piece of 


tock used, b first upset, ¢ second upset, d trimming, e annealing and heat treating, f threading with a 
olled thread 


in service, failure probably being due to 
segregation, scale, slag inclusions, ghost lines, 
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sions, ghost lines, or abnormal hardness in the rod prior to cold head 
ig. 14 shows a microscopic etching of a bolt after the lirst upset. ‘| 
Strained grain fibers are clearly discernible. The flow ot the metal pn 


be observed by following the contour of the strain lines. The maxim 
deformation has taken place at the outer edge of the specimen; wher 
the intensity of distortion has decreased toward the center. The ar 


the junction of the head and the shank shows the 
between the strained and unstrained areas. 

hig. 15 shows a microscopic etching after the 
position of greatest strain is shown in the 


line of demarkat 


second upset. 7 
center of the head. Tha; 
to say, the light areas indicate the unstrained metal. The 
streaks, however, are strains. occasioned 
lig. 16 also shows the strained condition 
area bounded by 


lance-] 
by the polishing Operati 
of the metal in the head. ‘| 
the arcs has suffered maximum distortion 

hbers resemble a whirlpool in appearance, 
Nig, 17, 


. The strai: 
The same remarks apply 


Figs. 19 and 20 are photographic views showing the evolution 
cold headed bolt from the rod to the finished product. ig. 19 sho 
a round head, square shank bolt, cold upset, made from basic cold dra\ 
wiré. a shows a piece of material used in making the bolt; b the first 
e reheading or pressing cold; f | 
treating; g trimming; / pointing; i threading. This is a cut thread. 

Fig. 20 shows a hexagon head tap bolt, cold upset, made from ha 
cold drawn wire. a shows a piece of material used in making the 
b the first upset; c the second upset; d trimming; 
treating; and f threading. This is a rolled thread. 

CONCLUSIONS. 1. Various degrees of 
the same bolt. Certain regions undergo slight 
sccuions undergo extreme distortion. 

2. Annealing at 1150' degrees Fahr. will 
fects of cold work. 

mm Irrespective of the degree of cold work, 
take place below 1280 or above 1380 de 

4. If the temperature of the furnace reaches the hazardous 
1280-1380 degrees Fahr., however. crystallization will take 
those areas which have been slightly strained. 

9. Annealing above the critica] 
preferable. 

6. In this range of temperature, 1625-1675 degrees |] 
gardless of the degree of strain. crystallization will not result. 

The successful manufacture of cold headed bolts demands the 
plication of fundamental metallurgical principles. 
ice of the finished product is therefore 
the laws of metallurgy. 
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| NEW DEVELOPMENT ON THE INFLUENCE OF MASS IN HEAT 
| TREATMENT 
n | By E. J. Janitzky 


im . 
er | | \ THE paper dealing with the influence of mass in heat ireatinent, read 
Ur ‘ at the Indianapolis con ention 01 the American Society for Steel Treating, 


ae 


wee 


a corresponds to the vertical a Vinptote ot the curve 

b is the normalized Brinell hardness of the steel. 
lhe object of the present .paper is to show that the same general formula 
at was used for plain carbon steel is applicable to structural alloy steels ; 
: lso that this formula holds good for the “midway” Brinells, that is, Brinell 
rdiuesses taken half way between the centers and outsides of rounds on their 

sections. 

In his previous paper, the author pointed out that n is a factor which 
constant tor each steel of a particular analysis, and which appears to be, 
plain carbon steel, the square of the hardening capacity of the steel in 
tion. As the variable d is a function of the factor nm, itis obvious that n 
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the salient point of the formula. 
trom experiments soon to be described on two nickel steels, one chrome 
ickel steel and trom data given by the British Engineering Standards asso 
nly tion on a 5 per cent nickel case hardening. steel, it became apparent that 
he factor n for structural alloy steel is twice the square of the hardening 
acity, or more generally expressed, a multiple of the square of the harden 
| Bar| 
ing capacity, thus, m==2 in. Which 
D 


a nd published on pag of the October, 1921 issue of TRANSACTIONS, the 
author confined himselt to data taken on a O44 per cent carbon. steel, as 
‘1 thlished by the British I:ngineering Standards association in their report 
7 vo. 75, dated October, 1920. In tis paper it w shown that the hardness 
‘e-] iss formula ts 
ot 3 ne ( 
| ’ 
rail 5 (i) dt ) 
Ty s vhich Bb ois the Brinell hardness of any. section 
; n is a factor which is constant for each steel of a particulai 
a analysis. 
sho : C 1s I4.125, which represents the product ot the diameter and 
dray t surface per pound of steel of any round section 
cf D is the diameter of the section, the hardness of which is desired 


Ryis the maximum Brinell hardness which 

‘an be developed in the steel. 

is the normalized Brinell hardness of that 
steel. 

Chus, for a 0.32 per cent carbon, 3.25 per cent nickel steel, 

( ae | 

n=—2 14.73 


196 


\ paper to be presented at the New York Sectional Meeting, March 3 Che 
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. KE. J. Janitzky, is metallurgical engineer, Hlinois Steel Co., South Chicago, 
In this paper the author has answered the criticisms of Sir Robert Hadfield 
i previous paper These criticisms appear. on page 396 of this issule oO 
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For a 0.42 per cent carbon, 3.15 per cent nickel steel, 
600 | * 
n—=2 | ——| =15.27 
| 217 J 
For a 0.34 per cent carbon, 1.20 per cent nickel, 0.56 per cent chromiuny 


steel, 


n—=Z | 13.08 
| 217 J 
For a 0.17 per cent carbon, 5 per cent nickel case hardening steel, 
( 388 2 
nN 2 |- =e ly 
| 187 J 


The specimen used to make these exper’ments is shown in Fig. 1. It is 


composed of four sections, each nicked circumferencially as indicated, so that, 
at the nicks, the diameters of each of the sections respectively is approximate. 


ly 0.5, 1.0, 2.0 and 3.0 inches. It is best to cut the specimen into two parts 
before quenching, as this facilitates handling; cutting should be done at the 
junction of the 2 and 3-inch sections as shown in Fig. 1. After quenching 
the test pieces should be broken at the nicks and the fractured surfaces 
cround Brinell hardness numbers should then be obtained on three places 
of the ground cross sections, thus, close to the surface (circumferencial ), 
midway and in the center. In a 0.5-inch round there will be little or no varia- 
tion in hardness between the center and the outside, but it 1s obvious thai 
as the section grows larger this difference becomes greater. Ordinarily after 
quenching the 3-inch round can be cut with a saw in which case, of course, 
is not necessary to fracture it. 

[It will be noted in all of the following tables that the hardness of the 
Q.5-inch section is not calculated. The 0.5-inch section is used only to obtain 
the maximum hardness which can be deve'oped in the steel. <A section of 
this diameter has been chosen to determine the maximum Brinell hardness 
because it is the smallest one which can be treated practically and brinelled on 
the cross section. A smaller section is liable to crack in drastic quenching 
and does not allow the Brinell hardness of it to be obtained. 

When a section of steel is quenched, a section so small that it has on 
quenching a perfect martensitic structure, the quenching of a smaller section 
will not give a higher Brinell hardness than that obtained in the section just 
mentioned. Thus, in alloy steels of the structural type, this largest section at 
which the maximum Brinell hardness can be obtained is on a section having 
a diameter somewhere between 0.5 and 1.0 inch. Therefore it is not to be 
expected that the theoretical curve will pass through the point corresponding 
to the actual Brinell hardness obtained for 0.5 inch. 

The following tables give actual and calculated data of the center and 
midway Brinell hardness of sections whose diameters are shown: 

(1). 3.5 per cent nickel steel quenched in water at 1450 degrees Fahr 

The composition of the steel was carbon 0.32, manganese 0.56 and nickel 
3.25 per cent. 

By=532. b= 196, thus 
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Center Data 
{ | ao ) 
for 1 inch, d=! 
430 
(14.125) (14.73) 
B 
D O.111 
fhe following results were obtained: 
Diameter Actual 
of section Brinell hardness 
inches 
us $32 
0.73 
1.0 430 
2 302 
, 0 348 
f Midway Data 
\ n—14.73 
(14.125) 
for | inch, d l 
177 
(14.125) 
B 
[) 
Che following results were obtained:: 
Diameter Actual 
of section Brinell hardness 
inches 
QO. § 532 
: 0 879 
1.0 477 
2 2 302 
a 0 255 
( 2 a 35 
lhe 
i> per cent. 
By 600, b==217, thus 
(By 
ee 15. 
b 
Center Data 
(14.125) 
for 1 inch, d=1 


es 


W 


Diameter 
of section 
inches 
0. $5 
0.896 
1.0 
() 


3.0 
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lhe following results 
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540 


(14.125) 
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were obtained: 


Actual 


Brinell hardness 


600 


540 
321 


286 
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Brinell 


(14.73) 


(14.73) 
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{17I]NG 


ulated 
hardness 


§32 
430 
306 
268 


196 


Calc ulated 


Brinel 


7 


(15.27 ) 


217 


, 
0.332 


Ca 
srine 


| hardness 
$32 

479 

315 

774 


3.5 per cent nickel steel quenched in water at 1450 degrees Fah) 
composition of the steel was carbon 0.42, manganese 0.61 and nickel 


(15.27) 


17 


iculated 
‘ll hardness 


600 
540 
346 
298 
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Midway Data 


n==15.27 
(14.125) (15.27) 
for | inch, d | 0.362 
555 217 
(14.125) (15.27) 
B +-217 
) 0.362 


The following results were obtained: 


Diameter Actual Calculated 
of section Brinell hardness Brinell hardness 
inches 
0.5 600 
0.925 ae 600 
1.0 Sss sss 
2.0 340 349 
3.0 302 300 


, 


(3). Chrome-nickel steel quenched tn water at 1535 degrees Fah 
The composition of the steel was carbon 0.34, manganese 0.50, nicke! 
and chromium 0.56 per cent. 
By =555 and b=217, thus 
By 
n==2 13.08 
b 
Center Data 
(14.125) (13.08) 


for 1 inch, d==1 0.289 
477 217 
(14.125) (13.08) 
B |.217 
dD 0.289 
The following results were obtained : 
Diameter Actual Calculated 
of section Brinell hardness Brinell hardness 
inches 
0.5 $55 
0.836 555 555 
1.0 477 477 
2.0 340 325 
3.0 286 285 


Midway Data 
n==13.08 
(14.125) (13.08) 
for 1 inch, d= 1 0.336 
495 —- 217 
(14.125) (13.08) 


B . —_————-+-2]7 
D — 0.336 
Diameter Actua! Calculated 
of section Brinell hardness Brinell hardness 
inches 

0.5 555 

0.883 : 555 

1.0 495 495 

2.0 340 328 

3.0 302 286 
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(4) 5 per cent nickel case hardening steel quenched in water at 1580 
rees Fahr. and requenched in water at 1400 degrees Fahr. (From Britist 
hort). xe 

(he composition of the steel was carbon 0.17, manganese 0.34 and nickel 
) per cent. 

By 388, b==187, thus 


By 
n—=~2 | 8.6 
h 
(14.125) (&.0) 
for 1 1/8 inch, d=1.122 ().435 
3623 187 
(14.125) (8.6) 
R 187 
)) 0.4325 
the following results were obtained 
Diameter Actual Calculated 
of section Brinell hardness Brinell hardness 
inches 
0.6875 388 out 
1.04 ‘ 388 
. 2a 363 363 
1.50 321 300 
2.125 277 259 


In regard to the formula, it would appear that the Brinell hardness of 
steels in the annealed state should be taken for b; however, as we do 
deal with sections of indefinite diameter, the value used for 4 is that ol 
e steel in the normalized condition. It seems to answer the purpose of 
e formula better for engineering purposes. 
lt is also obvious that in the case of specimens drawn or quenched 
itferent media, the same procedure should be followed as that in this paper. 
is not necessary to calculate the Brinell hardness for sections drawn or 
uenched in different media, if the water quench curve for that particula: 


‘cel is at hand. It is only necessary to obtain the Brinell hardness of. sav, 


l-inch section, fix this point on the water quench curve and using the same 
le, read off the Brinell hardnesses of other sections, as shown in ig, 2 
\ttention is called to the fact that the results given in this paper are noi 
erages of a number of tests. They represent a single result of one inves 
mtor. If this experiment would be carried out bv a number of investi 
rs and the results averaged, still closer checks between the actual and cal 
lated values would be expected. 
In coneluding the author wishes to state that whereas the first paper 
a demonstration of the hyperbolic tendency of the curve of the physica! 
perties of steel sections of the same analysis, this paper endeavors to 
ver the practical application when one is confronted with the mass problem 
The author wishes hereby to express his appreciation for the assistance 
ndered by H. Blumberg. 
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CALITE—A NEW HEAT RESISTING ALLOY 
By G. R. Brophy 


FRESHLY cut surface of aluminum, like all metals, will sho 


bright lustrous surface, but after a very short time in the atmosp!| ti 
becomes dull. On longer exposure little change takes place in . 
strongly adherent coating. This is recognized as a protective coating C 
oxide. Aluminum when alloyed in solid solution with other metals S 
retains this property of oxidizing readily and lends this property to 
alloy. 


Advantage of this property was taken a few years ago when calo: 
ing was developed. ‘This process, which has been described many tin 
consists of coating metals with aluminum at high temperature, actu 
forming a surface alloy which is highly resistant to oxidation at 
temperature and to many forms of corrosion. Calorizing is not su 
for work above 1832 degrees Fahr., due to the rapid diffusion of alu 
num and the consequent lowering of the surface aluminum content to 
point where breakdown under oxidation occurs. 


eg ice sab itn nac 


A homogeneous alloy made by melting aluminum with iron natural 
will show no such diffusion on subsequent heating, and provided 
aluminum content is sufficiently high, the alloy will resist oxidation 
temperatures nearly up to its melting point. Unfortunately, on reps 
heating and rapid cooling, or uneven heating, these alloys crack bad 
and no homeopathic doses of any third metal tried—and nearly all were 
tried—helped this condition. The hot metal when the least moistur 
touched it acted like hot glass, flying to pieces. 


oan ts A a 


The low expansion of high nickel steels together with the fact that 
aluminum and nickel form a high melting compound led to investigating 
the promising ternary alloys of aluminum, nickel and iron. Therefore, i 
keeping aluminum at a minimum and substituting nickel for iron in vari 
ous percentages, a series of alloys was obtained which showed increas 
ingly good properties. However, when nickel reached 15 per cent thi 
alloy was soft and lost nearly all its resistance to oxidation. This v 
probably due to the formation of the high melting compound correspond ) 
ing to the formula NiAl, which, while highly resistant to oxidation itse! 
robbed the iron of its protection and allowed the iron to scale badl 
Further additions of aluminum and nickel in proportions other than th 
of the above compound finally gave an alloy which was strong; would 
stand shock, hot or cold; could be quenched repeatedly; and was high] 
resistant to oxidation. A few further refinements gave the alloy whic! 
was finally adapted and which we call calite. 


Lit RN, 


Manganese and silicon above 0.75 per cent both tend to decrease r 
sistance to oxidation, but with care in melting, no trouble is experienced 
Carbon increases brittleness and should be kept as low as possible and 
easily runs under 0.05 per cent. On account of the ease: with which 
SiO, slags with aluminum, the melting must be done in a basic furnace 
Also the ladle used must have a basic lining. 

Basic Heroult type furnaces are used with good success. Steel scrap 
is first melted down and decarburized; slag is removed and nickel 1s 

A paper to be presented at the New York Sectional Meeting, March 3. Th ‘\ 


author, G. R. Brophy, is metallurgical engineer, industrial furnace departmet 
General Electric Co., Schenectady, N. Y, 
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added and a new slag made. When all is thoroughly deoxidized, the final 
slag is removed and scrap calite added to the extent of 25 per cent of 


the melt and dissolved. ‘The melt is then poured in a preheated ladle 
containing the required amount of molten aluminum. As this alloying 


takes place, an exothermic reaction occurs of sufficient intensity to dis 
solve additional scrap, and up to the present, scrap amounting to 15 per 
cent of the melt has been dissolved with sufficient residual heat to neces- 
itate holding in the ladle several minutes. ‘The ladle is bottom poured 





1 
a 
ul 
ra 
on 
a 
sture 
tha 
ating 
f “¢ 
var 
‘reas 
t th 
pond 
its¢ 
ad] 
. th 
vou 
igh! Annealing boxes made from calite, having run 1500 heat hours without warpage or growth 
whic 
se re so that the time of holding allows all oxide to float and nothing but clean 
enced metal to be poured. 
= eu The metal runs freely, and sections of 3/16-inch have been cast suc- 
whic cessfully. Any casting which can be made of steel can be made of calite. 
rnace The shrinkage being the same as steel, the same precautions must be 
taken. 
scrap Calite resists oxidation up to 1300 degrees Cent. (2372 degrees Fahr.) 
kel is but 1200 degrees Cent. (2200 degrees Fahr.) is recommended for indefinite 
Th i service. The protective oxide formed is tight and does not snap off even 
tment on quenching from high temperatures. Quenching after 100 hours at 





1200 degrees Cent., calite lost but 0.03 gram per square centimeter ex- 
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posed, while the best heat resisting base metal alloy other than cal; 
lost 0.56 gram under the same conditions. The same samples were ri 
at 1300 degrees Cent. for an additional 25 hours. Calite lost 0.003 gran 
the other 0.09 gram per square centimeter exposed. From these figu 
it appears that calite is 20 times as resistant at 1200 degrees Cent. a: 
the only base metal alloy to stand at temperatures higher. At 900 
grees Cent. or ordinary operating temperatures the loss per squai 
centimeter was measured in 1/10 milligram, or for all practical purpos 
no loss. 

Calite is practically noncorrosive. Samples have been polished a: 
run in a spray of saturated sea salt solution at 100 degrees Fahr. for 21 
hours and at the end of this time still retained the perfect polish. S 
called stainless steel will last but a few hours in this test. For fittin; 
exposed to salt atmosphere calite should be excellent. 

Twenty-five per cent sulphuric acid dissolves calite rapidly ; hydr 
chloric acid slowly and nitric hardly at all. Forty-eight hours in 25 p 
cent nitric acid, the metal lost 0.0004 gram per square centimeter ex 
posed. Acetic acid has no effect. Molten carbonates, chlorides, nitrates 
cyanides, Pb, Zn, Sn, type metal, sulphur and sulphur vapor do not atta 
calite. SO, gas at 900 degrees Cent. has no attack. Fluxes such 
cryolite, borates and silicates attack calite rapidly. 

In general, the physical properties are as follows: 


= 


Melting point, degrees Fahr............. ee ee eS ee ee ee ee 
Softening temperature, degrees Fahr 250) 


Wd Geereee,  Ceemreee Pee. oc odes ti be ewes ee dewe somes 00 ves 4 oO0-237 


I SE, a6 th no bik bbw dds Cine ka ORE AN ERR Oat he bane Ae 
es nD Ses NL. sia th a baa Wee ree kahve anwns s Meee sive ().2 


I, ee oo ai Ey alae Splaviet Mead & 28 
I, I (I. SE is 4 elicited Gwe.» Sek 9 a eee eww \() 
py, ee Ae Oe a ee Pe ee ee ee ee eee 2 
Transverse stress, l-inch square bar, pounds per square inch............. 4250) 


Tensile stress, pounds per square inch 


Calite carinot be machined in the cast condition, nor cut with ox) 
acetylene. Any change of dimension or finish must be done by grinding 
It is more resistant to oxidation at high temperatures and will stan 
higher temperatures than any base metal alloy tested. Its first cost is 
low and operating cost lower than other nonoxidizing alloys. Boxes 
shown in the accompanying illustration have been run for 1500 heat 


hours and will be seen to be in the best condition. Measurements of 


these boxes show no warpage or growth. The oxide coating is no hea\ 
ier now than after the first heat. 
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MAGNETIC TESTING OF SMALL CASE HARDENED CHAIN 
By A. V. de Forest 


'T'HE problem of determining the depth of case in carbonized and case 
hardened work is one in which the customary nondestructive methods 
test are difficult or impossible to apply. In some cases, the surface 

ardness may be estimated with a scleroscope or a file, or under favor 
ble conditions a Brinell test can be made, but in general, none of these 
tests is satisfactory on this class of material. A magnetic method whicl 
as been applied successfully to a particular product therefore may be 

f some interest. 

The product under discussion is small steel chain in various diam- 
eters of wire from 0.192 up to 34-inch, and in short lengths of from 5 
to 15 inches. It is used as the cross member in automobile tire chains, 
vhere it is exposed to the wear of hard roads, and to the shock of 
pounding over car rails and cobble stones. ‘The result is that if the case 
is too thin it wears out too fast, and if too thick, it breaks even before 
the soft chain has worn out. Fortunately, there is an intermediate con 
lition from which reasonable service may be expected. 

In order to determine this condition for maximum service, a test 1s 
eeded in which any variable which increases the brittleness of. the 
hain will show itself in the direction of increased depth of case. In 
the present instance, the magnetic property under observation varies with 
the quenching temperature and the structure of the chain in the desired 
manner. 

Resistance to wear and the resistance to shock are in general in- 
ersely proportional to each other, and the point of maximum usefulness 
s highly indeterminate. The final test, the mileage run on the road, is 
;o full of accidental variations, that the average of a large number of 
records must be considered. ‘This has so far prevented a close study of 
the effect of small changes in structure. If we consider the depth of case 
is the only variable, and make the chain from the same wire, carbonize 
it the same temperature in the same compound for different times, and 
quench all our chains from the same temperature, we obtain magnetic 
readings proportional to the depth of case. If then a set of these chains, 
ranging from thin case to thick are taken off after the first to break has 
vorn through it will be found that the wear is very closely proportional 
o the magnetic reading. This is shown in the picture, and holds true 
regardless of the weight of car used or the speed and nature of the road 
\Vhen the chains are run until all are broken and the mileage of each 

considered, it is found that in general the low reading and the high 
reading have given about the same result; and somewhere between the 
two is the longest lived chain. The softer the road, and the lighter the 
ar, and the slower it is driven, the closer will the best chain come to 
the high reading, or deep case end of the scale. However, this hard end 
s the more dangerous, for a chain overhard for the use to which it is 
put may break in a few miles, while the too soft chain will wear out only 

iter a fair length of travel. 

The magnetic test, therefore, is used to determine when the chain is 
innecessarily soft or dangerously hard. This latter figure is derived en- 


A paper to be presented at the New York Sectional Meeting, March 3. The 
uthor, A. V. de ‘Forest, is research engineer, American Chain Co., Bridgeport, Conn. 
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tirely from experience, and is only an estimate to meet the worst c 
tions. It is not yet practical to make chain to suit the temperament 
the driver of each car and the paving of the streets he uses, but s 
day chains may come like tooth brushes, hard, soft and medium 
properly labeled packages. 

Major variables involved are the size of chain; the depth of c: e] 
the carbon content of the case and its distribution; the compositior 
the core; the 6tructure of case and core, as determined by the carbo: um 
ing temperature and the heat treatment. The effects of each of t] 
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Specimens of steel automobile skid chain cross links which have been subjected to wearing test 
determine the necessary depth of cas 





factors on the magnetic result have not as yet been too accurately de 
termined. The following points, however, may be of interest. In th 
carbonized chain, slowly cooled or normalized, the magnetic reading 
closely proportional to the depth of case. Here the core is pretty reg 
ular in composition and the carbonizing material the same in each in 
stance. When reheated and quenchéd the magnetic result is_ highe 
the higher the quenching temperature. Furthermore, the magnetic r« 
sult is higher for a coarse structure as quenched from the pot, than fo1 
a finer structure quenched from the same temperature, as is obtained 
reheating and requenching. So far the magnetic result has given a pretty 
close idea of the “brittleness” of the chain whatever that may mean. I! 
now another variable is brought in, the drawing temperature results art \ 
not as good. A draw at 450 degrees Fahr. lowers the magnetic reading 
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ore than it affects the life of the chain. At 550 degrees Fahr., the 
ime thing is true. However, in practice, drawing has not so far proved 
enerally advisable so this effect is not a factor in this case 

The magnetic apparatus itself is a simple form of inductance bridge, 
perating on 60-cycle commercial current. A rather peculiar type of 
eparately excited galvanometer its used as an indicator. A small rheostat 
nd ammeter control the current to operate. In this case about 0.2 
imperes at 110 volts are used. Resistance coils control the sensitivity 

the instrument, and the deflections can be adjusted to any desired 
imits. An adjustable resistance is used to balance the galvanometer, 
ind is altered to compensate for different sizes of specimen, or to change 
the scale of the instrument. Either deflection or null method can be 
used. The deflection method is ordinarily sufficiently accurate. The 
magnetizing coil may be of almost any size. The one in question will 
yperate on 1/16-inch wire, chain formed of 3g-inch wire, or bar stock up 
. 14-inch in diameter. The whole outfit is easily portable and needs 
no setting up beyond connection to an alternating current lighting circuit. 

It has been found that the introduction of a rapid and nondestruc 
tive test enabled the testing of a vastly greater number of samples, and 
a much closer control over the factors affecting the problem. It enables 
experiments to be conducted intelligently on time of heat, temperature, 
shape and material of pots or retorts, method of packing, arrangement 
of furnace, carbonizing mediums, and all the troubles giving rise to the 
far famed irregularities of case hardened work. Also by giving quanti 
tive results, it allows a better interpretation of service tests on the fin 
ished product. 


Last but perhaps most important of all, it affords justice to the heat 
treating force, for careful and intelligent operation can be accurately ap 
preciated and carelessness properly censured. ‘The result is that much 
greater interest is taken in the quality and uniformity obtainable under 
routine conditions, and all concerned with this lrequently abused de 
partment can share the satisfaction of a good job well done. 
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Fig. 1—Photograph of a mechanics square, the portion marked A being the part of the forging 


discussion. Fig. 2—It has been found desirable to forge the piece double in the die as shown in this illust 
tion, Fig. 3—-The third step in the forging operation, the arrows indicating the formation of th 
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PERFECTING A DROP FORGING 

J. H. G. Williams 
URCHASERS Ol drop 
dies are made, it is a simple matter to 
the manufacturer often 
that the purchaser is 


forgings often are of the Opinion 


produce sound 
Is of the Opinion, 
unreasonable 


that once the 


forgings, and 


privately of course, 
because he 


Cannot understand how 
lifficult it is to produce sound lorgings, once the dies are made. 
Chis disturbing situation js due to a lack of knowledge of the prin 
iples underlying the flow of metal in the plastic condition. Scientific 
research on the subject has not been linked up with 


the | 
tions. The individual die 

an empirical knowledge. Ikvery set ot 
pression of an individual] Opinion 
ing that it is advantageous 
tecompanying set of 


ractical applica 
through experience 
dies is largely 
low of plastic metal. 
sometimes to study the 
photographs 1s exhibited { 
not flow in the manner originally planned, 

‘| of a mechanics 
discussion, The 
nu Fig. 2, There are at least 
n this manner: The rate of 
weight of metal involved ; 
irrangement, than would be 
flash or excess meta] 


makers have accumulated 


drop forge the ex 
as to the lee] 
reverse side, the 
O illustrate how etal did 
Fig. lisa representation square. That part marked 

A is the forging under piece js forged double as shown 
{Wo reasons for arranging to lorge double 
Production js Increased : and there is less 
n the manufacture of 
if the two 
surrounding 

iway and excess metal in the 
lorgings supposedly ready to machine lor use. 
At this stage of manufacture, the 

ing the production of the first 
and “cold Shuts” 


LWwo 
lorging’s were 
the outside of the 
center is) punched out, 


lorgings by this 
made singly. The 
lorging is trimmed 
Which leaves two 


forgings are 

few dozens. 

were discovered, the 

onstitute the basis of this paper. | 

‘Ss raw material. As originally made, the first operation 

distributing the meta] from the uniform 

shown in Fig. 5. It will be observed in Mig. 5 that there jc 

bunch of metal at 4 and B corresponding 

that the bosses will occupy in the f 
There are very 


inspected, and dur 
Certain defects called “laps” 
causes and elimination of which 


OW Carbon steel 114 x Y2-Inch is used 
consisted of re 
section shown in lig. 4, to that 
) a Mass or 
approximately to the positions 
orging. 
substantial reasons 
of metal. First, the productive life 
removing from the impressions the | 


metal. Second, by distributing the metal jn Masses to the approximate 
Osition required by the impressions in the dies, the formation of a true, 
und forging is promoted. Fig. 3 shows the next forging Step. It will 
be observed that this Operation is an extension of the Preceding opera 
tion. The original uniform section of the bar has now become a } 
‘orm section in which the metal has been distributed as 
lions from which the forging impression can work 
‘nto the desired finished shape. 


for this preliminary 
of the die blocks 
Murden of this 


distribution 
IS prolonged by 
Mass movement of 


1iOnuni- 
masses into posi 
or mold these 
Particular attention 
. The formation of 


masses 

Is called to the boss 
a forging defect, known as a 

‘lap” is in progress. 

The section of the partially formed forging as it comes from the first 

A paper to be presented 


at the New York Sectional 
iuthor, J. H. G. Williams, js 


Meeting. March 3.’ The 
‘illings & Spencer, Hartford, 
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Fig.9 


Fig. 4—A specimen of the stock used in producing the drop forged part. Fig. 5—The uniform sectio: 
of Fig. 4 is redistributed as shown, metal being massed at A and B at the approximate positions the boss 
will occupy. Fig. 6—The section of the partially formed forging as it comes from the first or ‘edger’ 
operation, Fig. 7—For the second or “rough blank’’ operation, the piece is given a quarter turn. Fig. 8 
The lips of the cup-like section shown in Fig. 7 are lapped over by the pressure of the dies. A photograph 
of this operation is shown in Fig. 3. Fig. 9—To eliminate the lapping effect, the edger may be rounded 
off somewhat as shown 














| 
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danke 


11+ 


when this central web of 
ner, the metal has no opportunity to flow e!] 


the flash on the right 
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“edger” operation is something like Fig. 6. When placed under the 
lies for the second or “rough blank” operation, it is given a quarter turn 
that the cup shape faces the impression, Fig. 7. The action of the dies 
pon the lips of the cup-like section js to lap them over somewhat 
iown in Fig. 8, and it was the photographic representation of 
lat was illustrated upon Fig, 3. 


as 


this action 


In order to eliminate this lap, it is necessary to 
sion which changes the shape of the bar stock, 
ion is sunk in the edge of the dies, both the 
ion, are referred to as the edger. It is clear enough that the 
redistribution of metal must be accomplished without the 
ne cup shape section of Fig. 6. The edger 
hat, forming a section 


modify the impres 
Because this impres- 
operation and the impres 
desired 
formation of 
may be rounded oft some 


somewhat resembling Fig, 9, and this latter 
section will be found to Operate under the rough blank Impressions 
vithout the formation of 


a forging defect. 

As a matter of fact, these laps were eliminated by omitting the use 
t the edgers. It was found after making the first dozen forgings, that 
the bar stock could be placed between the “breakdown” impressions, and 
‘oduce the shape shown in Mig. 3, without the necessity for any prev- 
ous preparation of stock, and without the lormation of any laps. Fig. 10 
sa close up of the laps just described. The rough blank shown in Fig. 
J is transferred to the finishing impressions, and emerges in the form 
shown in Fig. 11, This forging is ready to have the flash trimmed off 
ind the center punched out. 

\nother interesting and at the 
appeared at points 4, Fig, 11. 
e split at the flash line. 

ock, but 


same time instructive type of defect 
After trimming, the 
Defects of this nature are 
an extended examination of the 
that the bar stock was sound 

magnified view of the meta 
black streak is iron oxide. 


forging was found to 
common with piped 
raw material demonstrated 
and homogeneous. Migs. 12 and 13 show 
l in the vicinity of the split. The heavy 
It was noticed that this split was just above 
the flash line instead of in the center of the flash line as would be ex 
pected if the defect were due to the material itself. 

lig. 14 shows 


a section of the forging 
t the defect. 


Any section of the blank must contain a greater area than 
“ie corresponding section of the finished piece. The forging operation 
‘onsists of forcing out the excess metal while forcing the required metal 
ito the shape contained by the impressions. As a direct result, this 
xcess metal must flow sideways into the flash. that is, the excess will 
low toward the outside, and toward the inside of the forging. 
The laps in the center at A Fig. 14 illustrate 
excess metal that traveled toward 
f the hammer, where they were 


that explains the formation 


waves or undulations 
the center under the effect of each 
folded over and compressed. Now, 
metal is compressed by the blows of the ham- 
isewhere than to the outside, 
must pass through the arms of the forging. The effect 
a flow such as just described is to fold the surface into the forging 
toper. This condition is shown by the black spots just above and below 
forging in Fig. 14. and also by the 

When the excess meta] is trimmed off, the 


I WwW OT 


ind in so doing 


side of the 
side. 


Jack streak ijn the left 
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forgings will show splits or separations of metal at B, 


just above 
flash line. 


Several methods are used for removing the conditions which 
mote the formation of these defects and all are based upon the prin 
of providing a central space into which the excess metal may flow. 


instance, the center can be punched out, or the thickness of the 





d 


6 een ile 


Fig. 10—A close up of the laps formed as shown in Fig. 8. Fig. 11 


After trimming, the forging 
was found to be split at the flash line as indicated by A 
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Figs, 12 and 13-—-A magnified view of the metal in the vicinity of the split shown in Fig. 11. X 100. 
heavy black line is iron oxide Fig. 14 \ section of the forging which explains the formation of the 
defect. The illustration is about twice actual size 


web may be forged undersize previous to finish forging, or the 
sses in the finish impression may be hollowed out. 

ig. 14 also illustrates one more forging defect, known as “mis 
matching’. Referring to the arm on the left, it is obvious that the 
wer or bottom part of the forging is not symmetrical with the upper 
i top portion. A defect of this character is due to the upper and lower 
ie blocks being slightly out of alignment. This photograph also 
lemonstrates that the upper die impression shaved the edge of the blank, 
| ind formed the lap which is so clearly evident. While the lap was being 
Ided over and pressed down, the metal in the central web was flow- 
ig toward the outside, and the inner surface of the lap and the upper 
surface of the web were pushed into the interior of the forging as indi- 
ited by the black streak at B. 
| The first forging produced after a hammer set up is carefully ex 
| nined for forging defects, and adjustments or alterations are made to 
ercome the objectionable features. By carefully checking up each 
rging during this period of adjustment, the dies are finally brought into 
condition such that a continuous run of perfect forgings may be pro 
\¢ luced. 


sala 
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COMMENTS ON E. J. JANITZKY’S PAPER, “A CONTRIBUTIO 
TO THE PROBLEM OF THE INFLUENCE OF MASS IN ) 
HEAT TREATMENT ‘ 
By Sir Robert Hadfield , 


HE paper, “A Contribution to the Problem of the Influence of Mas 





Heat Treatment,” by E. J. Janitzky, which was published on page 55 it 
the October, 1921 issue of TRANSAcTIONS deals with an interesting p I 
There is no doubt that if the mass effect in heat treatment can be n pe 
to lend itself to calculation, the data so obtained will be very useful. ‘2 

Mass effect operates mainly in two different connections: (a) By 
Huencing the time necessary to heat an article through to its center to an 
even temperature in the furnace; and (b) by influencing the rate of h ie 


extraction in cooling operations, and thereby the hardness and _ ot! 
physical qualities of the material. It is the latter feature to which 
Janitzky has applied himself. By way of comment on his method of tre 
ment of the subject, the writer would make the following remarks. 

The initial basis of his calculations shown in formula (2), page 57, is 
physical one. - It is questionable, however, whether it is right to assu 
that the hardness, or the increase of hardness produced by rapid cooli: 
(B-b), has a linear relationship with the surface per pound of steel. 
order to establish a scientific formula, and not merely an empirical one, 
would be necessary to look more closely into this relationship. 

The introduction of the term d renders the working formula (4) e 
tirely empirical, because no physical significance can be assigned to 1! 
term. 

Empirical formulas, however, often can be of service in metallurgic: 
calculations providing the constants obtained are either invariably the same, 
or a definite constant can be assigned for any particular set of conditions 
cluding the type of material worked with. 

In Mr. Janitzky’s calculations the value of d varies, and if it is desired ; 
to apply this hyperbolic formula to any particular case it is necessary 1 
ascertain the values both of b and d for that particular case, which cai 
only be done by previously having at least three experimental observations 
with one particular treatment on three different sizes of bars. A fair esti 
mate might then be made of the hardness to be obtained from any othe: 
size of bar within or not appreciably outside these limits. The utility of th 
formula is therefore very limited. 

The value of b in each case examined by Mr. Janitzky is given as 175 
which would appear to be a constant figure for 0.45 per cent carbon steel 
under varying conditions of treatment. It is difficult to see, however, how 
such a uniform figure has been arrived at. Close calculation of the untem 


once Seagate oe 


pered, water quenched, and oil quenched specimens, cases (1) and (4), i 
gives the following figures: : 
Case No. Treatment Value of Value of : 
b d 
l Water quenched 214.4 0.49 
4 Oil quenched 142.9 3.86 


There is thus a very considerable difference between the values of 2 
obtained by strict application of the formula, for the same steel. This fur 
ther demonstrates the empirical nature of the formula, because, if it has a 


a ena co 


The author, Sir Robert Hadfield, is chairman Hadfields, Ltd., 22 Carlton House 
London Eng. Many of these criticisms are answered in a new paper by Mr. Jan iN 
itzky, which appears on page 377 of this issue of TRANSACTIONS. ' 
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\ysical significance, it represents in both cases the hardness produced by an 
<ceedingly slow rate of cooling, and the two hgures therefore should be 
entical. 

It should be carefully borne in mind that there is often considerable 
titude in the selection of empirical formulae to suit a series of physical 

lata. The applicability of Mr. Janitzky’s hyperbolic formula, therefore, es- 

ecially as it contains arbitrary constants, must in no way be regarded as 
vindication of the physical hypotheses taken as the starting point. 

Mr. Janitzky, however, has done a service in looking into this question, 
ind his calculations will, it may be hoped, lead others to investigate the sub- 
ect further. 


nasi pis SAT He 


use 
lan 
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'NFLUENCE OF THE HEATING MEDIUM ON THE grp 
TURAL CHANGES IN STEEL 

sy A. E. Bellis 

[NX TREATING steel 4 i 


ne practical man’s object is to Change its 


rties trom a soft and ductile meta] to a hard and brittle one, 0} i 
versa. The degree o{ change and the skill with which the desired 
erties are obtained, measures his skill as a heat treater. in s 
terms, the metallurgist speaks of « hanging the structure of his stee!} 


\ 


he uses all the tools of science to control and identify these ¢] 
In this paper, a more or less scientific alysis is presented oj 
Structural changes as they are influenced by the heating and , 
to be Siven to the results as CXp! 
Of strength, hardness. toughness, brittlenes 

Uhe fact that the rate of heating or eo ling is the lundament 
tor in changing the properties or structure ot 


T 


medium, Special emphasis is 
: : 
in the sh PP Man's tern 


Steel is rarely Q1V 


consideration that jts Significance Warrants. It isn’t the temperatuy 
which a piece is heated that is of such fundamental importance a 
the rate at which 4 piece cools from that temperature which deter; 
its structure and properties. Of course. i IS necessary to excee 
critical temperatures of the steel, to change the temperature.  !1 
interesting point to bring out that it has been Shown by some 
research work that the critical temperatures that we usually speak 
landmarks vary if the cooling o1 heating rate is slower or faster. ‘| 
critical temperatures Which we have thought of as a definite fiew 
not a definite figure, but they vary with the rate at which the tem, 
ture changes, thus the critical point given for a certain analys 
IS not of any value unless the rate of heating and Other depe 
data are given: 

Che importance of ¢ nsidering the abstract idea o| rate of 
rather than of concrete temperatures js ¢pparent on going over th, 
treatment Uf 2 carbon stee] cutting tool. keeping an eve on the 
effect. The tool is heated s!] wly to, say 1400 degrees Fahr.. kept 
Just long enough to know that it is al] at that temperature and 
very rapidly cooled down to 750 degrees Fahr. o; thereabouts. By 
rapid cooling the physical condition reached at the high temperatu 
tO a great extent maintained, with corresponding properties and 
ture of hardened steel. The steel is now jn a very unstable condi 
and has a strong tendency to change to a more stable form which 
pens to be softer, the annealed State being the really completely 
lorm at room temperature. It is out of equilibrium and will “obe j 
impulse” to change gradually back to the stable state if it is heat 7 
So we draw it. We heat it up to a temperature where it can ease bh 
toward the softer state of comparative equilibrium and keep it at 
femperature until it reaches the exact condition we desire. 

lf the work is slowlh heated to a relatively low temperatur 
tempering, different results are obtained than by heating rapidly « 
to higher temperatures. The rates of heating and cooling are obviou 
very important and depend entirely on the Surrounding medium 
solid liquid or gas. In the open fire or muffle furnace. where the heat 

A paper presented ‘at the Indianapolis Convention The author, A. FEF. R 
president, Bellis Heat lreating Co., Ney Haven, Conn. ; 


Gite. 
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is a gas, the heat is conducted from the flame rapidly at point 
or transmitted slowly by radiation through an oxidizing and 
conducting gas lhe heating then is far from uniform, and 
en the work is surrounded by packing material the heating 
1 1 = - 1 1 
: nduction through the solid material In this method the disad 


ve of oxidation is eliminated to a great extent but its disadvan 


and difficulties are well known. If the medium is a mobile liquid 
rh specific heat the mechanism of the heat transference between 
medium and the work is altogether different By convection cu 
the liquid is kept moving past the work and new portions of the 
at the temperature of the bath, are always in contact with the 


Thus the heat flows uniformly into the work from all directions 
nductivity of the bath material is not a factor as it is negligible 


rside of the continual intimate mixing of the liquid lhe specth 
or heat-storing-capacity, obviously is a controlling factor 
; Of liquid heating and cooling media the ones most used are, 
e, water and oil. ‘It is interesting to note at this point that met 
not as effective a quench as watet \lthough its conductivity 1 
ts specific heat 1s much smaller than water In the same way 


erfected salt bath 1s more effective as a quench than the lead bath 
ve found that more complete hardening results from quenching in 


erfected salt | t] 


ath at temperatures up to 1350 degrees Fahr. than 

be obtained from quenching in lead at 1000 degrees Fah Thi 
mm is a salt bath which started with a barium bath, but this wa 

rded about five years ago, 1916 to be exact, and we have been doing 

‘+h work on it ever since. We have gone a long way from the 

| point, and our present bath will be mentioned here several 


as the “perfected salt bath.” This perfected salt bath is not t 
nfused with the many other salt baths that are on the market and 
been tried for a good many years. 


7 


na. < ld da metals feel cold because they conduct the neat away 
r hand quickly in spite of their low specific heats. Stones, al 
1eir specific heat is many times as large, conduct the heat away 
lv, and hence do not feel as cold. ‘Thus, one might thoughtlessly 
lude that a liquid metal would be a more effective quench than a 


n stone. However, a little thought shows that this is not so lhe 
ities of heat concerned in the first instance are so small that the 
heat does not enter into consideration In the latter case it 
paramount importance, and the formerly important factor, the con 
\ tivity, is now negligible, the materials being mobile liquids 

\pplying these principles to the hardening t h oh peed steel, Ww 
it not only possible to quench effectively at a high temperature, a 
/ ned above, but greatly advantageou Ilardened high speed steel 
ible and has a strong tendency to change into the annealed state 
D rd stable here in a different manner from which Mr. O'Neil, | 
ul e it was, used it in speaking of hich peed steel lt is a technical 
n ised in theoretical chemistry, but I think its meaning will be 

tl ‘ht out by the way it is used. If hardened high speed steel 
ted, it becomes annealed to a degree depending on the temperature 


engeth of time at that temperature It has the impulse to change 1 
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that annealed form. We heat it up and it starts changing, and 
as we have it at the point desired, heating is stopped. 


SS 


The conventional treatment of a high speed steel tool is to heaj 
to, say 2300 degrees Fahr., quench it at room temperature, and reheat 
a time to 1000 degrees Fahr. or thereabouts. The steel is vigorous vt 
jerked out of equilibrium and then allowed to ease back to the po I 
desired. ‘This is like stretching a rubber band to the breaking point 
then letting it shorten to the final desired length. The damage, dist. te 
tion, cracking, etc., is done in the quenching, jerking it so far out of " 
state of equilibrium and subjecting it to a sudden change of temper 
ture of 2000 degrees or more. tl 
Why do we not put it immediately into the state we want instea : 
of straining the tool by over-shooting? Because, heretofore the onl u 
way to get sufficient speed of cooling, or rather the correct speed | * 
cooling, past the critical temperature has been to have the temperatur ‘ 
difference between the tool and the cooling medium very great, a . 


i 
cl} 


proximately 2000 degrees. If we could put it into the state we wante ) 
directly, it would be very eonvenient, and it has been tried a good 7 
many times, but it has been found impossible. Experimenters ha b 
tried, as Mr. D’Arcambal has said, to quench it at 1100 degrees Fah: ' 
in oil to obtain that effect. They found that it was impossible to ge ; 
the best results that way because the rates of heating and cooling used 
were not correct. The exact rate of heating and cooling of any part d 
of the tool is something that it is practically impossible ever to knovy 
You can determine the temperature at any given time, but there is ; 
always a lag in the pyrometer. These lags are very great sometimes, 
and the speed of cooling is great. If it is a little too great or a littl : 
too small you do not get the correct effect. | 
The rate of cooling is dependent upon the temperature differenc: 
between the work and the contiguous part of the medium. If the med 
ium does not circulate freely, that part next to the work quickly be 
comes nearly as hot as the metal, and the temperature difference be 
comes small. If, howeyer, the medium is a very fluid liquid moving 
past the piece, the temperature difference between the work and the 
contiguous part of the bath is practically as great as between the aver | 
age temperatures of each, and the heat transfer is so facilitated that 
sufficiently rapid cooling takes place if the specific heat is great enough, 
in quenching at 1000 degrees Fahr. or higher. 


eae dre 


Temperature change of the tool per minute is proportional to the 


; . ° , =e" ; 
quantity of heat removed per minute, which is in turn proportional to ; 

the temperature difference between the tool and the contiguous portion 

of the bath, provided the bath has sufficient heat absorbing capacit) 


per unit volume. 


The efficacy of the quench depends on speedy removal of a quantity 
of heat, ending up at a temperature only sufficiently low that the tend 
ency to reach equilibrium is controllable. That is to say, we want to | 
get the effect that is usually obtained by quenching in oil and then 
drawing, and what we want at the end is to have the steel stable at 
1000 degrees Fahr. No matter what method is used, you end up at 
1100 degrees Fahr., because high speed steel, to be good, must have a 
chronic structure at. that temperature. Distortion is due to the great 
change in temperature, therefore, what we want is a speedy cooling A 
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— down to the point where danger of overdrawing is past. This can 
v be accomplished in the perfected salt bath. This method has the 
dditional commercial advantage of eliminating one operation, the draw. 

Lead at 1000 degrees Fahr. has been used for quenching high speed 
teel and found to be not entirely satisfactory. This is because its 
specific heat is so small that the addition of a little heat from the work 
aises the temperature of the lead locally to such an extent that the 
temperature difference between the work and the medium is so reduced as to 
ut down the rate of cooling to cause hardening uncertain. 

This paper has been boiled down to that point, and will be left 
the way it is, except for one or two facts further. The authors intended 
to have a large table of statistics, but we hadn’t obtained the data at 
the last minute, and it was necessary to take this rough report, which 
showed an increase of 20 per cent, consistently, not in speeds or feeds, 
but in inches of material cut before the material dulled. We have not 
conducted any tests pieces to speak of, and we have not used the 
Brinell or scleroscope instruments a great deal. All the results are 
based on the work that the tool does before it gets dull, the speed at 
which it will work and the amount of material that it will cut. That is 
the final objective, and that is what we have been working for directly 
without taking any middle steps. The whole object has been to get 
this red hardness, this tool which will work at 1100 degrees Fahr. and 
do the work and do more work than has been done before. 

Also the rate of cooling from the salt bath in the water, for in- 
stance, on carbon steel is controlled by the film of salt which stays on 
the tool. When it is taken out of the salt bath, it has a slight film of 
salt on it. There are possibly several thousand analyses of salt baths. 
If you get exactly the right one, you have a peculiar film on the tool 

that has the peculiarity that when it is put in the water, the speed of 
“ola will be controlled, so that you will obtain the hardness without 
over-straining the tool. 


Discussion of Mr. Bellis’ Paper 


MR. D’ARCAMBAL: You say you gained 20 per cent over what? 
In cutting tests? 

MR. BELLIS: That 20 per cent, I haven’t the figures of speeds and 
feeds, was in the inches of material cut before the tool needed regrinding. 

MR. D’ARCAMBAL: What do you mean? 

MR. BELLIS: Twenty per cent increase in the number of inches 
the tool will cut. 

MR. SAWTER: Do you mean to say that your molten salt bath 


will conduct heat away quicker than hot lead will? 
MR. BELLIS: Much quicker. 


MR. SAWTER: How much guicker? 
MR. BELLIS: Well, of course it is hard to say how much quicker 
vithout figuring it out. On two particular pieces you could try that. 
It would depend on the size of the piece and the temperature. You 
know that the specific heat of lead is about one-tenth that of the salt 
bath. It is about one-tenth of almost any salt bath. The specific heat 
{ the salt bath is 0.20 or 0.30, and the specific heat of lead is 0.03, 
id the density of the lead, of course, is five times as great. That -is in 
avor of lead. But the salt bath has a specific heat ten times as great, 
nd one-fifth as much specific gravity; its heat capacity per unit vol- 
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ume is just twice as great as lead. ‘Therefore, if you take any 


moment during the cooling, there is some of the salt immediat 
against the piece, and the heat flows from the piece into the salt. In 
flowing it raises the temperature of the salt. Now if the specific heat 
twice as great, it will raise that temperature just one-half as fast and 
faster that rises, the slower it will cool. 

MR. SAWTER: What about your conduction? 

MR. BELLIS: It is conduction just at that point, but conduct 
through the bath doesn’t have any appreciable affect, because the bat 
is continually mixing. 

MR. SAWTER: Also I would like to ask the question as to 
comparison of the cost of maintenance over gas fired and oil fired. 

MR. BELLIS: I couldn’t give you exact figures on the cost 
maintenance, but the last figures that I saw that would be at all co: 
parable to that were prices on chaser dies, threading machine dies. 
cost account was kept for those and we found that in treating the 
in the salt, of course—by the way, the results were a great deal bet 
because of the lack of distortion, etc.— the cost of treating them in 
salts was less than it was the other way, but it was principally, I } 
lieve, due to the fact that it was done a great deal quicker. ‘Th: 
would have the salt baths in a row; for instance, in the high spe 
work we have the pre-heat, the high heat and the quench and the di 
are moved at two or three-minute intervals, according to the size of t] 
piece, from one bath to the next. It is a continuous operation, and t! 
time is reduced to such an extent the cost of heat treating the die 
much less than it would otherwise be. 

MR. D’ARCAMBAL: Taylor. in his experiments 20 years ag 
found that the rate of cooling after heating to the quenching temper 
ture made absolutely no difference to it. The whole thing depended 
the quenching temperature. We have tried to verify that, as far 
hardness goes. We took two pieces from the same bar of steel, one \ 
buried in lime after heating to 2350 degrees Fahr. and the other w 
quenched in ice water, and both were file hard and had exactly th 
same microstructure. 

MR. BELLIS: The only time I can think of that being true is 
the old Mushet steel. Every one knows that if high speed steel is cool 
slowly enough, it will not be hard. 

MR. D’ARCAMBAL: We threw a piece in lime and let it cool 

MR. BELLIS: If you let it cool and take 24 hours to get down 
it will be annealed. 

MR. D’ARCAMBAL: IT don’t agreewith you on the rate of cooling 

MR. BELLIS: If high speed steel is heated to 2300 degrees Fah 
and cooled slowly enough, it will be annealed when it is cooled. If you 
cool it quickly, it will be hard. 

MR. D’ARCAMBAL: I am comparing a one-minute cooling wit! 
about an hour’s cooling. 

MR. BELLIS: It is just a case of taking it to the extreme to show 


the rate does have an effect. That is my point. 1 
CHAIRMAN FOLEY: I think Mr. D’Arcambal’s idea is that 1 
remains austenitic. If you reduce it very rapidly or very closely, it stil 


remains austenitic. 
MR. BELLIS: My point is that we wanted to produce the meth 
that gives results and we have now done it. 





een . 


na lt Ah i OTA CAN. 
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CYANAMIDE IN LIQUID CASE HARDENING 
By P. W. Shimer and E. B. Shimer 


Usk of calcium cyanamide tor case hardening, by reason of its high 
carbon and nitrogen gegests itself very naturally to the 
use for this purpose, therefore, dates back 
Patent was granted to Gusta, 
erlin, Germany, for its use In 
When in 1915, because of the scarcity and extremely high price of 
dium cyanide, the authors began experiments with 
nid in liquid case hardening, it was 
nterminable trothine caused by its addition to mixtures of 
nd because of the thickening and clogging up of the melt by reason of 
he residual material left jn it, its use was impracticable in this form. 
\fter a good deal of experimenting in the 
eived of combining 


content, su 
netallurgical chemist. Its 

least 16 years, when a Deininger, of 
a pack hardening mixture. 


commercial cyana 
soon found that. On account of the 
fused salts. 


laboratory the idea was con- 
the powdered Cvanamid in proper proportions with 
hard pulverized pitch and coking the mixture at a high temperature. 
U. S. Patent No. 1279458). In the laboratory use 

lump form, in various mixtures of sal 
e frothing and other troubles were overcome. In its first commercial 
pplication, the Ingersoll Rand Co.. of Phillipsburg, N. Bei 
urnaces the mixtures of cyanamid and piteh 
nd used it successfully with the mixture of 
aused by the very high cost of 
ther laboratory researches 


1) 


of this coked mass, 
ts having suitable melting points, 


coked in their 
prepared in our laboratory 
salts through the emergency 
sodium cyanide during the war. In fur- 
and experiments it was lound if we used hard, 
anamide, canned and sealed as fresh 
rom the furnace in which it was made, that we could use 

rm to replace our coke with important 

1279457), 

\Vhile these two | 
. letails in the authors’ 

commercial way was 


vell converted calcium Cy as possible 
this in lump 
advantages. (U.S Patent 


rocesses were first developed in all their essential 
private laboratories and furnaces, the first use in 
by the Ingersoll Rand Co.,; 
tinuously and successfully for 


loe our indebtedness to 


and they have used it 
over five years. We desire 
John Halbing, superintendent of the 
ig department of that company and his 

this work. Efforts to i 


i 


to acknowl- 
heat treat- 
for their cO-operation 
more general use were 
conservative manner. 


assistants, 
itroduce the process to 
recently and only in a 


lidertaken comparatively 
ihe first publication was made in 


“paper on “The Shimer Case Harden. 

; lo Process”. read by Dr, Joseph \W. Richards. professor of metallurgy, 
; Lehigh University. before the American Institute of Mining and Metal 
; to 5 s 
. urgical Engineers in ebruary, 1919. 
' In this process two materials are used: 

l—The s ecial lump calcium cyanamide to which has been given a 

, | 2 


‘gistered trade name. It has a high content of 
th of which elements are essential in 
ird, infusible, rock like material. black in 

which it is used. When Perfectly protected from atmospheric mois 
ire, it remains hard for an indefinite time; a sealed can of it recently 
pened was hard and unaffected after over two years storage. When ex- 
osed to air, however, it gradually softens and finally falls to powder, 
at the Indianapolis 


Convention. The authors, P.. W. 
are consulting metallurgica] engineers, P. W. Shimer & Son, 


carbon and nitrogen, 
liquid case hardening. It is a 
color and lighter than the melt 


__ A paper Presented by title 
" umer and FE, RB. Shimer, 
; iston, Pa, 
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acting in all respects like air-slacked lime. It is of first importance, ther 
fore, to protect this material as far as possible from atmospheric moi 
ture, for if it becomes soft, it disintegrates in the melt, 
and a heavy scum on the surface. 


2——The easily fusible mixture of salts, with no case hardeni: 


properties, given a registered trade name, is a mixture in proper propo: 
tions of pure dry calcium chloride and sodium chloride of suitable purit 
and physical properties. In laboratory tests, other mixtures 
used successfully but, for the present, at least, the mixture now used 

probably the best for general purposes. Among its advantages are tha 
it is cheap and that it permits the use of the higher temperatures wit 
but little loss by volatilization. It has a melting point of about 115 
degrees Fahr. ‘The material is, however _ hygroscopic and must. be kept 
well covered to prevent the taking up of air-moisture. With a little car 
to keep containers covered, there will be no trouble with these material 


causing frothi 


have be 


In carrying out the process, the same furnaces and pots employed i 
cyanide hardening, generally, may be used. The only additional equip 
ment necessary is a perforated metal basket for holding the cyanamide ani 
sinking it to the bottom of the melt. The amount of the material com 
monly used to impart case hardening properties to the inert fusible sal 
bath is 5 per cent of the weight of bath needed to fill the pot to the re 
quired depth. The basket is easily made of perforated metal, with perfo 
ations about %-inch in diameter, and of a shape conforming ‘to the sha 
of the bottom of the pot, but with sufficient play all around so as to in 
sure easy removal. ‘The baskets should be only high enough to hold 
the necessary amount of cyanamide so as not to lessen too much the 
available depth of the pot. The basket must be provided with an easil) 
removable perforated cover which must be well fastened down, other 
wise the cyanamide will float out. When such a basket of proper size 
and shape is used, the case hardening combinations are formed over the 
whole bottom of the pot, from which the generated gases convey them 
uniformly up and throughout the melt. The size of the cyanamide pieces 
varies with the size of the pot, but in all cases, they should be freed 
from powder and soft material, for these may cause frothing. The melt 
penetrates the hard cyanamide very slowly and it is often advantageous, 
after a day’s run, to break the larger pieces 
ones. ‘This exposes fresh surfaces and another days run often may be 
secured from this broken material. When breaking up cyanamide by) 
hand, it is well to use gloves, for the powder is irritating to chapped 
abraded skin. The manufacturers of the material protect the hands ot 
their workmen by use of vaseline. The activity of the bath is directl) 
proportional to the surface exposed. Since the smaller pieces expose se\ 
eral times as much surface in proportion to their weight as the larger 
ones, it is sometimes well to take advantage of this when extra quick 
action is desired, or when toward the end of a day’s run, it is desired to 
boost the strength quickly. This may be accomplished by use of smaller 
baskets filled with coarse granules of the material, which may be let into 
the melt on top of the large basket at the bottom. Commonly the size 


of cyanamide used in the large basket varies from ™% to 2 inches in 
diameter. 


into two or three smaller 


Since in this process, as well as in the cyanide process, the oxidizing 
action of the air on the surface of the melt is destructive to the case 
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iardening compounds, it is well to keep the pot coy ered closely when not 


actually in use. For this reason the black scum which sometimes comes 


the surface of the melt is not without certain advantages, tor it pro 
ects the melt from the air and, when used at the higher temperatures, 
lessens loss by volatilization. It also lessens radiation of heat from the 


surface of the melt and to that extent saves fuel. 

It may be added here that in the laboratory experiments, it was 
found that, when the 5 per cent of cyanamide, instead of being added 
one time and in coarse pieces, is added at intervals in five wire-enclosed 
charges, containing each 1 per cent of the weight of the melt of coarse 
cranules, there is a marked economy and maximum case hardening re 
sults per unit of material are secured. When, in these experiments, the 
melt was covered so as to protect it from the oxidizing action of the arr, 

there was still further marked economy. 
Before lowering the basket of cyanamide into the melt it must, of 
course, be hot and dry to prevent sputtering out of particles of the melt. 


This is especially true when material from the preceding day’s melt ad 


heres to the ee It must then be thoroughly preheated either on the 
furnace or in a preheating furnace, if one is conveniently at hand. This 
drying of the basket may be simplified if the precaution is taken to place 
it in a suitable can or other receptacle provided with a tight cover 
soon as possible after removal from the bath. 

Immediately after the basket is lowered into the pot the bath begins 
to show activity and after a short time there is a rapid evolution of gases 
upon the surface, which at the height of activity, covers the top with 
numerous small yellow flames. The strength of the bath may be judged 
from the activity of this evolution of gases upon the surface. As the 
case hardening strength dies down, the bath becomes more quiet. Until 
quite familiar wtth the appearance of the bath, it is well to test its case 
hardening strength by testing it upon a nail at intervals. 

The temperatures commonly employed vary from 1425 to 1700 de 
grees Fahr., usually about 1450 degrees Fahr. The deeper cases, up to 
1/32-inch, are obtained in from 1% to 2 hours at the higher tempera 
tures. After quenching, the steel must be treated with a hot solution of 
soda ash. This is important, for the trace of calcium chloride which re 
mains on the steel after quenching facilitates rusting. The hot soda ash 
solution decomposes this trace of calcium chloride and converts it into 
harmless calcium carbonate. Another advantage of this treatment is that 
the steel on removal from the hot solution dries rapidly. 

When the basket of cyanamide is nearly exhausted, it is lifted out of 
the melt and replaced by a fresh basket. When the aed is provided 
with an easily replaceable cover, the material may be dumped out immedi 
ately after removal from the pot and fresh cy anamide may be filled into 
the hot basket. On examination of the spent cyanamide the pieces will 
be found to have preserved their original size and shape. ‘The fusible 
salt bath has simply removed from them their case hardening elements, 
thereby leaving the inert residue. Of course, new bath mixture must be 
added from time to time to keep up the level of the pot and to replace 

that which is carried out by adhering to the work. On account of the 
thinly liquid character of the bath at the case hardening temperatures, 
this loss is reduced to a minimum. Upon quenching, this thin film flies 
ff instantly, leaving the work with a clean surface. 

To determine the nature of the gases given off from the active melt, 


- 


as 
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they were collected under a bell-shaped iron casting, the rim of wl! 
was immersed in the melt. From this bell they were led off and 


lected in large two-gallon bottles for chemical analysis. bt operat 
was repeated so that a comparison could be made of the gases given 
on different days and under slightly different Balboa, The resu 
follow: 
Test No. Nitrogen Carbon Carbon 
monoxide dioxide 
per cent per cent per cent 
Reel ie od Abn Rs oth ee 26.0 4.5 
a4 a 80.8 19.0 0.2 


\ careful cyanogen test was made on a sample of six liters of 


gas, but no trace of it could be found. ‘This result is confirmed b) 

fact that there is absolutely no odor, or any gas of an irritating chara 
given off from the melt. The carbon monoxide burns on the surface 
the pot and the only gases finally given off into the shop are harmk 
nitrogen and carbon dioxide. ‘This absolute freedom from every tr 


of poisonous and irritating gas is a great source of safety and comfort 
the workmen. 

It would be interesting to know all the chemical reactions which 
on in the melt and a good deal of work has been done to determine the 
As a result we have some ae well defined ideas of what goes on wl 
the fusible salt bath and cyanamide react at high temperatures and whi 
in turn the resultant compounds react with the oxygen of the air. H 
ever, we feel sure that the remarkable case hardening activity of the b 
is due in part, at least, to the fact that the case hardening elements 
in a nascent state and are therefore peculiarily active. In the same bat 
and at the same time in which the compounds are interacting to for 
case hardening combinations, the steel is present to take up the nascen 
active carbon and nitrogen. 

To get comparative results between cyanamide and sodium cyanii 
the following experiments were made in a small gas-fired furnace in 
laboratory, using a deep pressed steel pot holding 20 pounds of m« 
The steel used was a simple steel and the pieces were l-inch in diame 
and 5 inches long. The turnings made in turning down the pieces we! 
preserved and part of them were case hardened along with the ste 
pieces. 

Experiment 1—vTwenty pounds of bath mixture were melted dow 
and a perforated cast-iron basket containing one pound of cyanamide 
small pieces was sunk to the bottom of the pot. \When the temperatu 
had reached 1526 degrees Fahr. the piece of steel and the wire basket 
turnings were immersed in the melt and left there for one hour at tl \ 
temperature. The piece of steel was then removed and annealed by all | 
ing it to cool at the bottom of the ladle full of the melt in which it w 


oe 


removed from the pot. This also allowed the cooling to take place wit! 
absolute exclusion of air. The turnings were quenched in water an |" 


thoroughly cleaned and carefully dried for analysis. During the wh 
hour of the experiment the pot was kept covered as closely as possible 


Experiment 2.—This experiment was a continuation of Experime 
1, the only difference being that the pot was uncovered during the hou 
of its duration. The same temperature, 1526 degrees Fahr. was mai | 
tained and the second-steel piece and‘turnings were similarly treated. 7 


Experiment 3.—A clean steel pot of the same dimensions as in tl 
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rst two experiments was used; the pot had been used betore for cass 
irdening. It was filled with pure sodium cyanide without other admix 


ure, and the time and temperature were the same as in the first 


two 
experiments. he third piece of steel, and turnings also, were treated ex 
ctly as before. As in Experiment 1 the pot was closely covered during 


the whole hour. 
Experiment 4.—This was a continuation of Experiment 3, 
lifference being the removal of the cover trom the pot. 
‘ steel and turnings were treated as before for one hour. 
he steel used had the following composition: 


the only 
Che fourth piece 


Per cent 


Carbon. 0.092 
Silicon.. . 0.185 
Sulphur. . 0.036 
Phosphorus . OR12 
Manganese.. 0.402 


The turnings after case hardening as above contained 


carbon as 
follows: 


Experiment No. Treatment Per cent 
] .Cyanamide covered 1.39 
2 Cyanamide uncovered 0. 806 
3 .Cyanide covered 0.796 
4 .Cyanide uncovered 6 719 


The case hardened pieces were turned up in such a way that we got 
an approximate first cut of 1/200 inch, a second cut of 1/100 inch and a 
third cut of 1/100 inch in each of the four experiments. Careful de- 
terminations of carbon and nitrogen were made in each set of turnings. 
\s an extra precaution against incomplete combustion and other possible 
errors, the carbon determinations were made by the standard method of 
solution and combustion. 

The carbon and nitrogen results are as follows: 


Experiment 1, Cyanamide Covered 


Cut Depth of cut Carbon Nitrogen 
No. inch per cent per cent 
7 sm 1/200 0.754 0.301 
Boks 1/100 0.254 0.041 
3 1/100 0.160 0.039 
Experiment 2, Cyanamide Uncovered 
le a ate . 1/200 0.576 0.220 
2 ene 1/100 0.472 0.140 
Fe ee OLE 1/100 0.188 0.024 
Experiment 3, Cyanide Covered 
ere pee Sel. shtetig ee 0.622 0.351 
2 Tack 1/100 0.268 0.081 
3 1/100 0.108 0.028 
Experiment 4, Cyanide Uncovered 
_ ; . Maee 0.528 0.240 
a sts '? ~ VO 0.180 0.060 
pare Tet tT eee Cae 0.128 0.028 


Prof. Henry Fay, of the Massachusetts Institute of Technology, finds 
that nitrogen is present in all case hardened steel, especially steel treated 
by the liquid melt processes. He finds also that at the higher tempera- 
tures, the amount of nitrogen taken up is considerably less than at ordi- 
nary case hardening temperatures. In this process we, as well as other 
nvestigators, have found consistently higher carbons and lower nitro- 
gens than in the cyanide process, time and temperatures being the same. 

An application of the process which is being made with success is its 
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use as a heating bath in place of lead for certain classes of work. 
advantages of a heating bath of fused salts are several: 1. Its 
specific gravity as compared with lead allows the work to be suspen 
freely in it; 2, the slower heating lessens distortion of pieces of intri 
design and with heavy and thin sections of metal; 3, the work comes 
of the water quench clean and bright. From the lead bath the w. 
often comes covered in spots with lead and dross which is hard to rem: 
especially from threaded parts. The parts under the adhering lead 
remain soft, after quenching. A disadvantage, however, of a heat 
bath of fused salts, is that the baths have a slight decarburizing act 
on the steel. This we have overcome simply by introducing into the b: 
a small basket holding not more than 1 per cent of the w eight of the m 
of cyanamide. Or, if cyanamide case hardening is going on near by, 
occasional small ladle of the case hi irdening bath added to the heat 
bath will answer the same purpose. By this procedure just enough « 
burizing activity is imparted to the heating bath to counteract the dec 
burizing action and not enough to cause case hardening to any un 
sired extent. 

When an oil quench is used on steel heated in a heating bath 
salts, the work is more difficult to clean than work quenched from 


lead bath; on water quenched work the advantage in cleaning is with t! 
salt heating bath. We may add, at this point, that the fusible salt bath 
may be used to great advantage as a fusible cover for lead pots in plac 
of charcoal. Enough of it is placed on thé well cleaned lead to cover 

to a depth of about % inch. This works admirably for water quenched 
work; oil quenched work is difficult to clean and for such work it is bet 
ter to use the usual covering of charcoal. Whenever the bath mixture is 
used, whether in a case hardening bath, heating bath, or lead pot cover, 
is necessary to give the work a final treatment in a hot solution of soda 


ash. 


On the subject of cyanamide case hardening we may add that we con 


sider that its worth as a case hardener is well proven by five years 


successful use on a wide variety of work. All that is necessary is for th 

user to become familiar with a few simple details and points in which the 
process differs from the cyanide process. When these are attended to i 
will be found that the case obtained is fully as hard and deep as can be 
obtained by any other liquid process, while the advantages are a material 
ly lower cost and an absolute freedom from poisonous and irritating gases, 
with consequent comfort and safety of all who must work in the shop in 


which the case hardening is done. 
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rENSILE PROPERTIES OF SOME STRUCTURAL ALLOY 
STEELS AT HIGH TEMPERATURES 


By H. J. French 


N THE attempted production of ammonia in the United States by the 

Haber process’ gradual elongation and ultimately fracture of bolts in 
siverter chamber heads has introduced serious operating difficulties. 

.\der a mean temperature of 550 degrees Cent. to which heads, nuts 
nd bolts were subjected the elongation of the latter was such as to re 
quire tightening of the nuts almost daily. The use of some of the more 
¥ mmonly employed structural alloy steels did not remove this difficulty 
ind a search of the literature revealed little exact information on which 
a comparison of the high temperature ‘tensile properties of various alloy 
steels could be based. 

In view of the fact that an investigation of the resistance to cor 
rosion by ammonia of various ferrous and nonferrous alloys was in 
progress in connection with redesign of operating equipment by the ord 
nance department, the Bureau of Standards was requested to undertake 
ictertill ition of the tensile properties of a number of structural alloy 
steels throughout the temperature range 20 to 550 degrees Cent. (70 to 

he 1020 degrees Fahr.) From the combined results of investigation of re- 
th sistance to corrosion of various metals and the tensile properties of steels 
te | at high temperatures, it was hoped that selection of a suitable alloy for 
vith nding required stresses could be made and if this proved unsatis 
ed ctory as regards resistance to attack by the gases encountered at least 
et | i. more suitable metal lining for the converters could be installed. 
is The original plan of procedure included tests of a plain carbon steel 
it and a number of structural alloy steels most of which were of acknowl- 
da edged industrial importance. However, because of the desire to keep 
variations in carbon content to a minimum, difficulty was encountered in 
n btaining some of the alloys, notably carbon-manganese and chromium- 
oO moly bdenum steels, of the exact compositions desired so that this report 
he comprises only tests of four steels. 
the [It is further restricted to tests of these alloys in a normalized condi 
it tion as data so obtained form a basis of comparison with tests of samples 
be first subjected to quenching and tempering. The high operating temper- 
al atures attained, which reach about 650 degrees Cent. (1200 degrees Fahr.) 
es, limit the tempering subsequent to hardening to relatively high tempera. 
in | tures while the large dimensions of the converter heads and some of the 
other parts of the equipment subjected to high temperatures, which would 
introduce difficulties in quenching, make the use of a forged or normal- 
ized steel highly desirable. 
Shortly after completion of the tests about to be described, tensile 
properties at high temperatures of a number of carbon and alloy steels 
eee to varying thermal treatments were reported by MacPherran? 


ha 
\4 and in discussion of this paper by Spooner considerable additional data 
. were sauna. However, the work of MacPherran and Spooner was 
| mfined, in so far as the elastic properties are concerned, to determina- 
1. R. S. Tour: “The Direct Synthetic Ammonia Process,” Journ. Ind. and Eng. Chemistry, 
No. 9, September, 1920, p. 844. 
2. R. S. MacPherran: “Comparative Tests of Steels at High Temperatures,” Proc. Amet 
Soc. for Test. Mats., 1921. : 
~ 


A paper presented by title at the Indianapolis Convention. The author, H. 
French, is physicist, Bureau of Standards, Washington. 
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tion of yield point whereas the tests carried out by the presen 


include determinations of t 


} 
} 
i 


ic limit of proportronality, and str 
fracture and the interpretation of these data is somewhat differ 


that given by either of the authors mentioned. 

As already indicated, there was until quite recently a scarci 
curate data on the high temperature tensile properties of variou 
tural alloy steels. ‘This is still the case as regards the effect of ten 
ture on the limit of proportionality, of importance in design of e1 
ing equipment, and in addition there is some disagreement betw: 
sults reported by different investigators for similar alloys. Bre 
and Spring*® determined yield point, tensile strength, elongation 
duction of area from 20 to 550 degrees Cent. (70 to 1020 degrees 
for rolled 30 per cent nickel steel. | 


In 1913 Schulz* reviewed available data relating to the hig! 






7% ———_ % — 2k 


Thermocouple Hole 


perature properties of turbine materials but the information present: 
alloy steels was in large part for those containing varying prop 


of nickel. 
Guillet® reported, among several special alloys for use at hig! 


cr 
1g 


peratures, a steel containing nickel, chromium and tungsten which 
exceptionally high strength at 750 to 800 degrees Cent. (1380 to 
degrees Fahr.) 

A comprehensive analysis of the effects of high temperatur 
hardness, tensile and impact properties, freedom from warp: 


ag 


a. et 


steels containing 3 per cent nickel and various proportions of chron 


high speed steels and various chromium and chromium-cobalt stee] i 
recently prepared by Gabriel®. As regards high tensile strength at . 
vated temperatures these steels were considered of value in the follo 
order: \q 
l. High tungsten 

3. I. M. Bregowsky and |] Ww. Spring: “The Effect of High Temperature on tl 


Properties of Some Alloys, Proc. Inst, Assoc. for Test. Mats., VI Congress, 1912, VIII 
4. Schulz: “Neuere Versuche und Erfahringen mit Turbinenschau felmaterial fur | 
peraturen,” Die Turbine, 9 (1913), p. 243 
5. L. Guillet: “Alloys Having Remarkable Properties at Very High or Very |! 


peratures,” Rev. Met. 11 (1914), p. 969. 






I 


6. G. Gabriel: “Comparatir Values of Motor Valve Steels.” Tron Age, 196 (1920) 
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Alloy Steels Tested at Hig! 
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Composition 
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Table III 
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recently reported tensile 
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Fig. 2 Tensile properties of 0.38 per cent carbon steel at elevated temperatures 


ran in most cases where direct comparisons between results were made possibl: 

These data, while the most recently presented, are together the mo 

comprehensive compilation of tests so far recorded for the modern ty)« 

of structural alloy steels but consist of determinations of tensile strengt! 

elongation, reduction of area and, in part of the temperature ranges give: 
values for yield point. 

The four steels tested were made by the electric furnace process ai 
the plant of the Halcomb Steel Co., Syracuse, N. Y., and supplied in th: 
form of 1 by “%-inch hot rolled bars of the compositions shown in Tabl 
III. After cutting into desired lengths for test specimens, the bars wer 
normalized by heating to 800 or 850 degrees Cent. and cooled in still au 
They were then machined to the form and dimensions shown in Fig. 1 

All tests were made with the special apparatus devised by the autho: 
and in the manner previously described*® in detail. 

The results of tensile tests at various temperatures throughout th: 
range 20 to 550 degrees Cent. (70 to 1020 degrees Fahr.) are given 
Tables IV, V, VI and VII and represented graphically in Figs. 2 to 5 

« inclusive. 
Maximum strength of the carbon, 3.5 per cent nickel and _ nickel 


nite 
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8. Forthcoming Bureau Technologic Paper “Effect of Temperature Deformation and R 
of Loading on the Tensile Properties of Low Carbon Steel Below the Thermal Critical Range ry) 
t 


Also H. J. French, ‘‘Tensile’ Properties of Boiler Plate at Elevated Temperatures,’’ Mining 
Metallurgy, 158 (1920), Section 15 
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i\romium steels OCCUrSs between about 240 


nd 565 degrees Fahr.) whereas the strength of the chromium Vanadium 
teel does not exceed its room temperature value within the 
inge under consideration. However. 
bserved in all steels above about 


and 300 degrees Cent. (405 


temperature 
a rapid decrease in this factor j 
300 degrees Cent. (565 degrees | 


‘ahr.) 
At 550 degrees Cent. (1020 degrees 
hromium-vanadium steel is very much 
loys and more than twice that of the carbon steel. It has 
lecreased the least in strength from its room temperature 
lable VIII. However, at all 


Cent. (885 degrees Fahr.) the 


ahr.) the Strength of the 


greater than that of the othe 


likewise 
Value as shown 
temperatures below about 
strength of the 
rreater than that of the chromium vanadium. 


175 deg ccs 


nickel chromium steel is 


[he proportional limits of the carbon. 3.5 per cent nickel and nickel 
iromium steels increase with first rise in temperature and reach max 
mum values in the neighborhood of 150 degrees Cent. (300 degree 
l‘ahr.) whereas that of the chromium vanadium steel is greatest at room 
temperature and, following a marked decrease, 


again increases perceptibly 
etween about 


150 to 250 degrees Cent. (300 to 480 degrees Fahr.) before 
inal decrease occurs. While the maximum value of the limit of propor 
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Che limit of proportionality of the chromium-vanadium steel at 550 
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in either the carbon or nickel-chromium steels as shown in Table IX 
; ut its value at the high temperature indicated is greater than either o 
latter and more than twice that of the carbon stee 
i Che effect of temperature is greater upon the values of reduction of 
rea than elongation. In general the inflections in the temperature 
7 ngation and temperature-reduction of area curves shown in Figs. 2 
+ and 5 are so varied that no attempt will be made to describe them 
lowever, several generalizations may be made. ‘The carbon and 3.5 per 
‘ ent nickel steels behave similarly in that rise in temperature is ‘accom 
panied by a general decrease in ductility which is followed above the 
nge 200 to 300 degrees Cent. (390 to 565 degree ahr.) by an in 
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crease until at 550 degrees Cent. (1020 degrees Kahr.) values o| el, 
tion and reduction of area are greater than those observed at 
temperature. 


Elongation of the chromium-vanadium steel is about the same at 
degrees Cent. (1020 degrees Fahr.) as at room temperature and 
show any very great changes throughout this temperature range whe 
elongation of the nickel-chromium steel increases to a maximum at 
295 degrees Cent. (565 degrees Fahr.) or blue heat. 


does 
al 


While the carbon and nickel steels are much more ductile at 550 
grees Cent. (1020 degrees Fahr.) than either the chromium vanadium 
nickel-chromium steels, as shown in Tables X and XI. yet the last 
alloys have high ductility and the latter shows by far the greatest 
crease over its room temperature value. 

The strength at fracture of the different steels tested, obtained 
dividing the load observed at the moment of breaking by the reduc 
area, is shown in Fig. 6. While the data are incomplete and in son 
cases the variations in duplicate determinations are wide, the results 
interesting when taken in conjunction with the chan 


. jn ges previously (| 
scribed for at 550 degrees Cent. (1020 degrees Fahr.) 
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Fig. 5—Tensile properties at clevated temperatures of chromium-vanadium steel of the type 1 per cent 


chromium, 0.2 per cent vanadium and 0.37 per cent carbon 
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6—Breaking strength at elevated temperatures of carbon, nickel, nickel-chromium and chromium 
vanadium steels. Compositions of these steels are shown in Table II] 


ing strength is shown by the chromium-vanadium and carbon steels and 
the lowest value is observed in the alloy containing 3.5 per cent nickel. 
The fracture of steels subjected to tensile stress at room temperature 
transcrystalline while at high temperatures it takes place at the grain 
boundaries. The change from transcrystalline to intercrystalline frac- 
tures will occur beginning at temperatures somewhat above that of equal 


cohesion of the amorphous and crystalline phases, but the temperatures 


it which these fractures first appear in a given alloy depends upon the 
rate of loading®. The faster the load is applied, the higher is the tem 
perature required to produce intercrystalline breaks. 

Jeffries states that in most metals the equicohesive temperature oc 
urs at about 0.35 to 0.45 of the absolute melting point so that for steels 
the change from fractures across the grains to those along the crystal 
oundaries should on slow loading first appear in the neighborhood of 
0 degrees Cent. (1050 degrees Fahr.) 

This temperature is approximately the highest at which tensile tests 
vere made and as these were likewise considered of particular interest 


9. Zay Jeffries: “Effect of Temperature, Deformation, and Grain Size on the Mechanical 
perties of Metals.””’ Trans. A. I. M E., 60 (1919), p. 474 
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from the standpoint of operation in the Haber process, specimens 
several steels tested were examined under the microscope to det 
the character of the fractures. 

Typical microphotographs are reproduced in Figs. 7 and 8 and 
no general statements can be made with certainty, they show the 
ency of the fracture in the carbon and 3.5 per cent nickel steels to 
the grain boundaries when broken at about 550 degrees Cent. (102 
erees Fahr.) 
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Fig. 7—Photomicrographs of fractures of carbon and 3.5 per cent nickel steels broken in tension 
temperatures. a@ is specimen A-16, broken at 463 degrees Cent. X 500. b is specimen A-22, bro 
at 550 degrees Cent:. X 500. e is specimen B-11, broken at 463 degrees Cent. X 500. 
specimen B-24, broken at 550 degrees Cent. X 1000. All specimens etched with 
5 per cent picric acid in alcohol 






TR 
IMERICAN SOCIETY FOR STE! PREATING 11° 


INSACTIONS 




























Table VI 
ensile Properties at Elevated Temperatures of Nickel-Chromium Steel 
f Type 3 Per Cent Nickel, 1 Per Cent Chromium, 0.4 Per Cent Carbon 


Carbon Manganese P! 
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Table VII 


lensile Properties at Elevated Temperatures of Chromium-Vanadium 
Steel of Type 1 Per Cent Chromium, 0.2 Per Cent Vanadium, 
| 0.37 Per Cent Carbon 





Carbon NM inganese Phosphoru Sully 1 ( (Chromiut \ | 
omposition, per cent 0.3, 0.74 ) ) , OF ‘ 
Proportional Pensilk Breaking 
limit trent rene | 1 itior Reduct 
| Temperature ol test Pounds pet Pounds pet Pounds pet 1 inches of area 
| Degrees Cent. Degrees Faht quare inch square incl re mn Per cent |’ 
Ri om VOU 11 G ( ) 
Temperature $8,000 14 4 19.4 
} >] y $8 000 144,30 1°? 
)»? 1,000 150.800 ’ LOO | 4 
) 0,000 135,100 24, 300 
92? ,,000 139,500 24,100 F | 
) 198 74,650 141,800 5.950 | 
| 6,000 136.9) 10.000 
¥ 15 77,500 141,350 1 500 
j : 24] 81.000 133,600 » » 300 6 
241 SO 000 137.20 38 700 
| 241 166 80.500 135.400 4 On ( ) 6 
294 , 76,000 145,500 123 4 ) 
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| 294 | +500 142.250 42. 19 0 
407 O00 108.008 182.300 
407 51,500 17 Oo 
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| 463 7 OOD ia ni) 
as 463 9 DOO 101 1) ( | 
463 SO 8 OOF 99 9S0 
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sso 1(4)02 O00 x 3 OO li4 
*Breaking strength is taken as the load observed li 
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Fig. 8—Photomicrographs of. fractures of nickel-chromium and chromium-vanadium steels broken in tensio! 
at high temperatures. a is specimen C-8, broken at 294 degrees Cent. X 1000. b is specimen C-13, 
broken at 463 degrees Cent. X 500. e¢ is specimen C-16, broken at 550 degrees Cent. X 500 
d is specimen D-14, broken at 463 degrees Cent. X 1000. e is specimen D-18, broken at 
550 degrees Cent. X 500. a, d and e are etched with 5 per cent picric acid in 
alcohol; b and ¢ with 2 per cent nitric acid in alcohol 
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(he outstanding feature of the nickel-chromium steel is the fine 
ss of the structure making it difficult to determine the character of the 
ak, while in the case of the chromium-vanadium steel the fractures ap 
r more nearly intercrystalline even at the Inghest temperatures undet 
estigation. 

The following points appear to deserve emphasis in connection with 
tests previously described: 

1. Of the four steels tested in normalized condition it appears that 

the two alloys containing chromium show greater resistance to weaken 

iv by imerease in temperature to about 550 degrees Cent. (1020 de 

rrees Fahr.) than either the plain carbon or 3.5 per cent nickel steels and 

this highest temperature, the chromium-vanadium steel is to be pre 

ferred from the standpoint of high tensile strength and limit of pro 

portionality. 








Table VIII 


Comparison of Tensile Strengths of Carbon and Alloy Steels at Room 
Temperature and 550 Degrees Cent. 





Tensile strength At 550 degrees Cent. (1022 degrees Fahr.) 
at room Actual tensile Decrease from room Ratio of tensile 
temperature pound strength pound temperature value strengths with car 
Steel per square inch per square inch Per cent bon steel as unity 
Ce caer a BN i oa cn Maat 84,200 39.950 §2.5 l 
Nickel titan as On ee ee 104,250 35,350 60.0 0.9 
Nickel-chromium .......... 173,400 70,800 59.1 1.8 


mium-vanadium .. 144,300 83,300 412.4 > 1 


Table IX 


Comparison of Proportional Limits of Carbon and Alloy Steels at Room 
Temperature and 550 Degrees Cent. 














Proportional limit - At 550 degrees Cent. (1022 degrees Fahr.) 
at room tem Actual propor- Decrease from room Ratio of proportional 
perature pound tional limit pound temperature value limits with carbon 
Steel per square inch per square inch Per cent steel as unity 
Carb@h ass scwa een San een 32,700 7,750 76.3 l 
: NiGHOCE | cva-aaein bh ames ve 51,850 $8,250 84.2 1.1 
4 Nickel-chromium .......... 58,500 13,500 77.6 Rea 
Chromium-vanadium ...... 88,000 17,000 80.7 2 


Table X 


Comparison of Elongations of Carbon and Alloy Steels at Room Tem- 
perature and 550 Degrees Cent. 










Elongation r— —At 550 degrees Cent. (1022 degrees Fahr.) 

in 2 inches at Actual elonga Increase from room’ Ratio of elonga 

room temperature tion in 2 inches temperature value tions with carbon 

Steel Per cent Per cent Per cent steel as unity 

( DOM Vers creeds ix eenee 30.5 $0.5 32.8 ] 

Ce re ee <a ee 8.4 ‘3.3 51.4 1.1 
Nickel-chromium ........... 10.5 20.8 98.0 0.5 
hromium-vanadium ........ 19.5 20.5 1 0.5 


Table XI 


Comparison of Reductions of Area of Carbon and Alloy Steels at Room 
Temperature and 550 Degrees Cent. 












Reduction of oo —At 550 degrees Cent. (1022 degrees Fahr.)-——— 
E area at room Actual reduc- Increase from room Ratio of reductions 
7 temperature tion of area temperature value of area with carbon 
Steel Per cent Per cent Per cent steel as unity 
ee ae ee 52.8 92.7 75.5 1 
NICE ociateintih dhe wets 40% oe 46.7 88.9 90.3 1 
ickel-chromium .........-; 24.0 63.2 163.3 0.7 
Chromium-vanadium ........ 42.5 58.0 36.5 
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he arbon and 45 pel cent nickel steels behave alike Wil 
n temperature and at about 550 degrees Cent. (1020 degrees lahr 
addition of the nickel appears to have a very small effect on the 


properties of the carbon steel. 


3 \t 550 degrees Cent. (1020 degrees ahr.) the strength and 
ff proportionality of the chromium-vanadium steel is more than 
that of the carbon steel while the ductility of the former, as mea 
by elongation and reduction of area is about half that of the latter, th 
still quite high. However, at all temperatures below about 475 de; 
Cent. (885 degrees Fahr.) the strength of the nickel-chromium ste: 
greater than that of the chromium-vanadium and both show hi: 
strength values throughout the range 20 to 550 degrees Cent. (70 
1020 degrees Fahr.) than the carbon or 3.5 per cent nickel steels. 


t+; While no general statements regarding types of fractures cai 
made with certainty the tendency of carbon and 3.5 per cent nickel st 
at about 550 degrees Cent. (1020 degrees Fahr.) is to follow the 
boundaries while at the same temperature the fractures of the chrom 
vanadium steel appear largely transcrystalline. 

. In conclusion, acknowledgment is made to C. IE. Lermond, mec] 
ical draftsman, Ordnance Department, and T. EF. Hamill, laboratory 
prentice, Bureau of Standards, for carrying out the greater part oi 
routine tensile tests reported in this paper. 





UNIVERSITY COURSE IN METALLURGICAL ENGINEERING 
By W. P. Wood 


PRIEEPARING the curriculum herein discussed the writer has had 
mind the preparation of students not so much tor the mining and 
end of metallurgy as for those industries which are concerned with 


nal shaping and preparing of the metal for use \ typical example 
is type of industry is the manufacture of automobiles with all it 
interests. Such plants receive the metal as raw material from 
mill and after fashioning it and probably heat treating it, a mbled 
ts proper position in the product which they are turn mut. Phey 
nterested in the actual manufacture of the raw materi: nly im 
it affects the operations which they subsequently irry out upon 
netal 
(he writer has been influenced personally in laying ut of th 
e by close proximity to these types of industry, and this leads t 
ier point that may serve as additional up] 1 urse wht 
{ isizes the phase of metallurgy which h ilready cen mentione 
ving influenced the nature of this curriculum. It is felt that any 
itution which gives instruction im engineering should place emphast 
the phases of industry which are of most importance in the ter 
ry from which the institution draws its support Since institution 
lar to the average middle western university have been ino mind 
ne the outlining of the course and as most ot these schools are in 
e touch with the type of industry mentioned above. it is belheved 
this course c uld best be developed mm one ot th cla Ot insti 
ns 
Possibly the best means of presenting this material will be to out 
in tabular form the course as it has been developed and then to 
, uss and clarify the reasons for arranging the work as it 1 hi 
; estion of credit has not been introduced for that 1s more or le 
i ter of detail and depends to quite an extent upon local condition 
H purpose: here is only to indicate the relative emphasis and amount 
me which should be placed wpon the various phases of the course 
outline is shown in the accompanying table. 
No doubt there are some subjects here included which some metal 
ists would not include and some not included which might be pre 
red. This outline is only presented as a starting point for discu 
There is no question about the fact that discussion and eriticism 
uld bring out some very useful points in regard to the character and 
ngement of material in such a course 
; Certainly the first thing to be done is to justify the course in thi 
ew of elementary mathematics which appears in the first collet 
‘ One of the most discouraging things which the writer has been 
nted with in his teaching experience is the apparent inability « 
. iverage university sophomore to make much applications of the 
é iples of percentage, ratio and proportion, ete., which he supposed 
; led in the fourth grade. his also appli ti ork whicl 








































TRANSACTIONS 
SOCIETY FOR 


OF 
STEEL 














424 AMERICAN TREATING Keb 








the solution of quadratic and simultaneous equations. It is believed 
a‘large proportion of university instructors have noticed the same thi 
lr is not thought that the secondary schools are altogether to bla: 
The difhculty comes in applying the principles of arithmetic, etc., 
concrete engineering problems which arise, and it is just this which 
writer has in mind concerning the course mentioned. Two obje 
would be accomplished: (1) The review of simple but not always famil 
principles; and (2) an introduction to some simple engineering proble: 







With regard to the mathematics which follow this first course m: 
tioned, little need be said. It involves nothing more than a thoroug! 
trained metallurgist should have in order to handle intelligently 
modern problems which are requiring more and more theoretical traini 









OUTLINE OF COURSE 
First Year 
First Semester Second Semester 





















1. Review of Elementary Mathematics 1. Algebra and Analytic Geometry 
2. English or General Chemistry 2. English or General Chemistry 
3. Descriptive Geometry 3. Descriptive Geometry 
‘4 4. Language &. Language 
5. Shop Work 5. Shop Work 
Second Year 
1. Algebra and Analytic Geometry 1. Calculus 
2. University Physics 2. University Physics 
3. Language 3. Language 
4. Qualitative Analysis 4. Quantitative Analysts 
5. Fuels and Combustion 
Rs Third Year 
ue 1. Calculus and Differential Equations 1. Kinematics 
“4 2. Organic Chemistry 2. Heat Engines 
“4 3. General Metallurgy of Iron and Steel 3. Machine Design 
ty 4. Physical Chemistry 4. Metallographv of Iron and Steel 
a 5. Strength and Testing of Materials 5. Metallurgy of Nonferrous Metals 
4 Alloys 
4 Fourth Year 
l. Thermodynamics 1. Pvrometry 
2. Furnace Design 2. Electrical Engineering 
3. Engineering English 3. Special Metallurgical Problem 
4. Options 4. Options 








The writer is firmly convinced that the best road to complete mastery o! 
a subject lies in the ability to make calculations involving the principles 
of the subject. 

The shop work in the first year would include forge work and 
foundry practice. The aim should be mainly the acquiring of the shop 
atmosphere and methods. Supplementary recitations would serve as a 
means for introducing some of the simple theoretical considerations such 
as the presence of critical points in steel, reasons for forgeability of 
wrought iron and mild steel, and general effects of chemical compos! 
tion wpon the character of metals. 









It is presumed there would be some argument about the language 
C which occurs in the first two years. If this were a trade school course. 
language probably would not be included, but there is always a ce! 
tain amount of culture which is inseparable from a university degree 
and this means the inclusion of some subjects which do not have a di 






ever be necessary for 


portance. It might even be possible to call this course “physical 
etallurgy,” but such a designation would not include the very useful 
id necessary review of chemical principles which physical chemistry in 
Ives. At any rate the course Should make very clear the great ap 
ication which Physical chemistry has jn the field of Metallurgy, 

In the fourth year, the courses with {wo or three exceptions are 
robably open to more criticism than most of those which 
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BUYING STEEL ON CLOSER CARBON LIMITS 
By E. W. Pierce 


experienced with steel sold under certain 


parts. 
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afterwards 
This particular demand is made 
f reducing shop costs to the fabricator in the handling of 


allowing for a variation of carbon of ten p 
a closer specification limit of as low as five points is advocated. 
covers directly, steels heat treated for 
d for 


machined 


Society of Automotive Engineers’ specifications, the carbon content 


each specific grade is allowed 


permits of steel running from 0.35 to 0.45 per cent carbon, and s 
with the balance of the specification numbers. 


On general appearances this permissible range 


fact ry. 


obvious t 


seems quite 


It is especially of benefit to the steel manufacturer as 


hat 


it permits 


ot 


vives him a greater range on whic 
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chemical 
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process 
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each 
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number for the heat can be given and the steel is so clas: 


The steel is now ready to be used by 


fabricator and to undergo the various processes necessary for its 
a finished product. 


pletion as 
The buyer, when ordering from the mill, gives his- order in ac 
specification requirements. 


ance with 


the S. A. E. 


tion for a straight carbon stock for carburizing is S. 


EK. 1020, 


The usual spect 
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mitting stock to be issued running from 0.15 to 0.25 per cent carb 


Lower amounts are often used and where possible to obtain such 
carbon content, it is pdssibly better. 


To 


obtain a 


carbon 


content 


0.20 per cent is the usual practice, or at least from 0.15 to 0.20 per c« 


and this 


ular 


amount 
work. 


always has produced excellent results for this part 
However, when the carbon content approaches the u 
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limit of 0.25 per cent, the quality of the resultant product is consid 
Higher carbon within the specification limits impairs t 
toughness of the part and makes it much more brittle under imp 
Core refining heats, to some extent, may remove this trouble but 


ably reduced. 


entirely. 


Parts of delicate design and having thin surfaces to carburize 
quire as low a carbon content as possible, as the hardening strains set 
constructed 
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“7 
would have a carbon variation t 0.08 per cent 
\VWhen the material is received in the forge shop of the buver, it is 
. length, stacked and marked as 1040 steel and later delivered to 
hammer as such In the forging, however, no great difference is 
1 as the forging heats are usually high enough to inst easy work 
ff the steel. During the process of shipping, cutting and stacking 
delivering to the hammer, and further in the forging operation itself, 
steel becomes thoroughly mixed and the matet although possibly 
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In this condition it is brought into the heat treatment to be hard 
and drawn to meet the various tests prescribed by the engineerin: 
rtment. These tests, as you know, cover the various physical test 
hardness tests. Further than this, the ] luct, as it comes from 
at treatment, must be uniform in all respects and particularly 
ls machinability. Too great stress cannot be put on this latte 
ty as it is directly responsible for the rate of production and the 
iency of the machine shop. 
Che evils of nonunitformly machinable steel are many and costly 
the product itself will vary in quality and service to the ultimate 
sumer, the one place where it must make good. This, however, may 
lassed an indirect evil. The more apparent and the more to be 
idered faults to the manufacturer are increased tool costs due 
kage and burning, waste of time of operator in changing and re 
ling tools, waste of material and, further and most barniot’ nt, de 
se in production. 
Nonuniformity in hardness is, of course, the direct cause of many 
line shop troubles and is due to the manner in which the material 
irdened. The better hardening conditions require quenching at or 
above the critical temperature to insure good structure as well as 
| physical properties. It has been found that steel, varying as much 
.08 to 0.10 per cent carbon on hardening, will produce quite a va 
of results as regards hardness. Actual tests have shown a sclero 
difference of 15 to 20 points where the variation is as much as 
O per cent. 
ee it is obvious that material varying on a ten point limit 
rt hardened satisfactorily and give the proper struct ure as well 
yeaa properties with the proper hardness. In cases of thi iture, 
impossible to draw back a heat evenly and give it untform Ses iaiens 
Many small parts often require as high a hardness as possible with 


which is passed on 

xy a grade of eg varying as 
ysstble to mainta the required 
by which will ai trouble in 
ieee it is a case of giving the 






. 





TRANSACTIONS 
SOCIETY FOR 


OF 
STEEL 












































AMERICAN TREATING Feb: 





With this remedy for surmounting the difficulties of uneven ha; 
ening, additional costs have been added to factory expense or overhe 
as inspection is usually charged to this account. In either case, the c 
of handling steel- of such wide variation is of considerable consequen 
and is well worth looking into. As a means of eliminating the ent 
expense to the manufacturer, whether charged to production or ov: 
head, let the buyer require that his steel be sold on closer specificatio: 
and further, that the carbon content be maintained within a five-po 
limit. J 

This requirement on the steel mill is not excessive and is, in fa 
being done at some mills at present. This closer limit can be obtain 
through the better methods of manufacturing by which the steel is m 
absolutely controlled. With better determined loss of constituents, 
is possible to make a steel within the carbon limits, as well as withi: 
closer limits on chrome and nickel. Further, improved methods in east 
ing will cut down carbon segregation within the ingot itself. 


Discussion of Mr. Pierce’s Paper 


MR. PIERCE: At the time the industrial depression took pla 
our company, as well as some others that I have been familiar wit 
was found to have an unbalanced inventory, which was _ particular! 
noted in the material stocks. During this time of depression and r 
justment, it has been necessary to work off this material in the bh 
manner possible. ‘Therefore, we took a very thorough inventory 
our stock and found that we had considerable quantities of varioi 
grades of steel, very much within the same carbon limits, but s: 
varying considerably, which would give us trouble later on. 

It had always been our custom to buy our steel and have the | 
number and the heat numbers accompany the shipment, and the mate 
rial was always stacked and sorted in this manner. But when it cam 
to readjustment these various quantities were selected according to > 
A. E. specifications, as nearly as possible and stacked as such. During 
the time after that, during our production, we had considerable troub| 
with the heat varying in carbon content, which gave us trouble in th: 
hardening room as well as in the machine shop. 

Therefore the idea seemed to be that it would be much better if thie 
specifications could be narrowed down and brought down to at least a 
five-point limit. In this manner we believed that we would eliminate 
considerable shop trouble throughout the plant in the hardening room, 
as well as in the forge shop. Thus this short article has been written 
arguing for a five-point limit on steel for carbonizing purposes as wel: 
as heat treatment. 

MR. STAFFORD: I would like to ask the speaker if he has been 
able to buy any steel, ordinary hard steel, where he could specify 
five-point limit? 

MR. PIERCE: We have been able to do that recently, owing t 
the fact, I suppose, that there is greater competition in manufacturing 
and in selling. I will admit that previous to the last few months we 
were not able to do that, but it is an actual fact that we have bought 
steel on those terms. I might say further that where the range of ten 
points is allowed, it often happens that shipments will come in that 
are, say, two points under or even two points above, and it is very rare 
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they are turned down on a two point basis. Allowance usually is 
ide for this amount. Therefore, practically the variation is as high as 
or 15 points, whereas if the steel can be kept and bought within a 
point limit, if it cannot be absolutely controlled within the five 
ts, we are absolutely sure that it will be within the ten-point limit. 


1] 

Further than this, it is impossible on a large production scale to 
rden heats individually and follow them through the shop because it 
juires that each particular heat must be kept separate so that it can 
treated properly, and when it comes into the machine shop it also 
juires additional attention in the setting up of machines for proper 
id efficient machining. So where we can rely on the fact that our 
ile will come within these limits, the operation in the heat treatment 
id in the machine shop ttself has been reduced, as regards costs and 


ficiency of handling. 
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purpose of increasing quantity of production and secondarily) 
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maximum degree of success wh 


the management has taken every precaution to establish equitable rat 


and has then developed a reputation for maintaining these rates. R 
that are too low naturally fail to interest the men, and rates that are 
high work an injustice to the management, and further injure the w 
men as well. There is an inherent sense of the fitness of things in evet 
one, to a greater or less extent, which will show itself in time in s 
manner or other, so that the average man receiving an excessive 1 
cannot long be content and maintain the necessary interest in his wot 
and the employer will shortly lose a formerly good man, and the m: 
lose a job that was too good for him. This has been an all too famil 


occurrence during 
concerned and cannot be 

Turning from general principles, 
satisfactorily 
figures 
obti ‘ined: 
such an installation: 
should Cc 
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not be greatly affected by 
manufactured, 


tails that must | 
system, thus, (1) 

they must be accurately 
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to all articles 

products (4) it 1 


kept of all details. preferably by the men themselves, 
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variety 


t obtain co-operation between all employes, those 
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on paper and are received by one’s superior. 


with suitable 


check 


The bonus system described in the following paragraphs has bee: 
worked out on the general principles 
heat treatment department with marked success. 


pre-eminently a quality operation, 
high degree, as compared with quantity. 


announcement, 


in the following 

over a year ago. 
“The following 

treating department: 
Heaters: Heats 
(1) Temperati 


A paper presented 


is metalh 


irgist, Duff 


outlined 


above, 


Heat treatment, 


and applied to 


being 


this aspect has been emphasized to 


The actual details are embod 
issued to the men in the department 


bonus regulations will be in force for the men in the heat 
are to run according to the following regulations: 
ire: The temperature, after the material is soaked out, must 
at the Indianapolis Convention, The author, A. A. Blu 
Mie. Co., Pittsburgh. 












tilled out and shall be so entered by the foreman on the ticket ‘Lhe 
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ot within these limits: 


Annealing and carbonizing lus or minus 20 degrees Fahr 


Quenching and drawing: Plus or minus 10 degrees Faht 


(2) Time: The times for heats in the various furnaces are as follows: No. 1 
d No. 2 furnaces—Soak out in 1 hour, hold ™% hour, total maXimum time not ovet 


jours. (Similar figures were included for other types of furnaces.) 


The number of heats run by each heater within the above limits will be figured 
a percentage basis tor a week’s time and bonus paid as follows: 
ficiency Bonus Kefhiciency Bonus 

Cent per hour Per cent Per hour 
Q() $0,005 Q6 $0.06 

Q] 0.01 Y7 0.07 

Y? 0.02 9S 0.08 
Q3 0.03 QY 0.09 
O4 0.04 LOO 0.10 
Y5 0.05 

(he temperature will be taken from the record on the pvrometet ln case of 


strument trouble, the heat will not be considered either 


way, unless the heat was 
tt’’ betore the trouble occurred. 


Lhe above times are on the basis ot the tollow1 
e charge: 

No. 1 and No. 2 furnaces—300 pounds, ete 

(As above, similar figures were prepared for each 
be counted from the last piece chat 1 amt the 


ng minimum werghts per fur 


type ot turnace). The time 
lurnace to the first piece 
loreman 


ill inspect all heats when “soaked out” and note this time on the tickets, also 


ich heater will be required to run from 1 to 4 furnaces 

In case of a heat running from one shift to the next, 
e greater length of time will be responsible. 

Kxceptions to the above are (1) die blocks; (2) hall 
wre the temperature only will be considered. 

lhe above times are based on the continuous operation of a hot furnace, and 
not apply to the first heat in a cold furnace, when the temperature only will be 
l sidered. 

Helpers: Helpers will be paid a bonus on the following basis: 


the heater having run it 


races; (3) shear blades, 


Younds per Bonus Pounds pet Bonus 
rnace-hour per hour furnace-hour per how 
170-180 $0.01 220-230 S0.06 
180-190 0.02 230-240 0).07 
190-200 0.03 240-250 0.08 
200-210 0.04 250 and overt 0.10 
210-220 0.05 


hese figures are obtained by dividing the total weight of material handled dur 


x the week by the number of hours all active furnaces are in operation When 


work for a furnace has been completed, this fact will be reported by the fore 
in and the furnace will not be counted as active again until more work arrives 
The figures are “over-all”, taking into account all work done, that is, carbon 
ng, annealing, quenching, etc. Men on both shifts will receive the same bonus 
irk handled twice will be considered as double weight, that is, material quenched 


| drawn back will be counted twice. Likewise, material double-quenched will be 
inted twice. 
Work which fails to pass test on standard treatments will be retreated 
thout credit being received towards the bonus. 
Che weight handled will be based on the count made by 
ket must bear the inspector’s OK for the count. 
Foremen: The foremen will each receive 10 per cent of the total bonus in the 
partment. 


No man will receive any bonus for any week in which he has been absent. 


to pass 


the inspector and each 


nexcused,” 


The conditions obtaining in the department to which this system was 
plied cover a wide variety of work, such as (1) all types of commercial 


rop forgings for the automotive and other trades; (2) all vital steel 


- 


rts used in the manufacture of various types of high grade lifting jacks, 
ich as carbonized gears, high carbon, high chrome ball races, nickel 
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chrome pinions, 
knives, etc. ‘Three types of furnaces are used, necessitating diffe 
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lifting racks, etc.; (3) drop torge die blocks, trimn 


standards as to weight of charge and time of heating for each type 

well known recording potentiometer system is employed for measu 
temperatures, one thermocouple being suspended in the front and on 
the back of each furnace, the ends of the couples being in actual con 
with the charge in the furnace at all times from the moment the ch 
is in place until it is ready for removal. Immediate discharge is the 

alty for anyone tampering with these couples during the operation 

heat. 
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___Charging 
___ Annealing 
Carbonizing 
Queach 
Draw 
Date I-25 Bo Mh 
Treatment / bov ab i, alan 
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REMARKS ON BACK noses 


Fumace 3 -6/9- f | 


Fig. 1—The standard form or ticket for each lot of material treated, giving spaces for enterins 
information concerning the nature and quantity of the heat itself, together with data as to lengt 


time in furnace, heater’s check number, date, treatment and the furnaces employed. The number foll De 
ing “‘Furnace’”’ indicates the furnaces used and the heat number, thus, here the heat number was ( 
the first heat was received in furnace No. 3 and the second in furnace No. 4. All such records are go: tn 


over by the foreman of the shift and personally signed by him before being turned into the office 
inspector then checks the count made of the number of pieces, making the necessary notation o 
face of the report tu 


The men employed are, as noted above, divided into heaters ani! ae 
helpers. ‘The former have to do only with heating the furnaces, superin 
tending the location of the charges in them, and keeping the burner: 
etc., about the furnaces in condition. The latter do the heavy work, su 
as charging the furnace, pulling the heats, quenching, ete. A foreman 
is, of course, in charge of each shift. 


or 


Referring now to various features mentioned in the introductor 
paragraphs, and examining them as applied to the present instance, w 
find, 

(1) Quality. The heater is chiefly concerned with the quality of th 
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duct, as measured by the accuracy of the temperature control. Actual 
ures of the results obtained are as follows: The first week in which the 
tem was in force showed two typical heaters with averages of 74.5 


| 81 per cent. The second week their figures were, respectively, 97 
| 96 per cent; the third week, 95 and 96 per cent. In a year’s time, 


ering all sorts of conditions of business, labor, ete... in only two in 
tances has the maximum been reached and in three cases have heaters 


led to make some bonus. ‘The general effect can be compared closely 
the governor on an engine. If a man has been averaging 95 to 9o 


cent and becomes a little careless, with a resultant drop to 90 or 91 







Table I 










Bonuses Larned in Week Ending Sept. 25, 1920 
Heaters 
Name No ficiency per cent Rate of Bonus 
\lurphy 219 S/ No bonus 
ews 225 95 $0.05 per hou 
kins 230 OH 0.06 


: 
283 





0.04 
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re 
per cent, the effect upon the following week is always most marked, as 
ie increased attention resulting from the lower figure invariably results 
a very good week with possibly 98 per cent average. ‘he tempera 
ture limits prescribed are well within the range of possibility for ordinary 
shop furnaces, and at the same time, amply close for accurate heat treat 
a ment. In some cases, of course, such accuracy is not entirely necessary, 
" ut the effect of impressing upon the men the need of such care in each 
a ind every case cannot be overestimated, as it is only upon such a founda 
ou ion that constantly reliable results can be obtained. In most instances. 
_s even where the recorded temperatures do not fall within the specified 
limits, the divergence is so small that the work will pass test anyhow, 
‘tor id the instances of retreatment have been very few indeed. 
y 


Quality is also taken care of by the helpers to the extent that they 
re held responsible for the proper quenching of material, inasmuch as 
y parts failing to pass test after receiving a well established treat 
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handled. ‘This circumstance, too, has been met with in less tha 
dozen instances. 
(2) Quantity. In addition to his quality concerns, the heate: 
further interested in quantity to the extent that he must run ou 
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Fig. 2—The report shown in Fig. 1 is checked in the office against the record chart of the furnaces 
Above is shown a portion of such a chart, showing the simultaneous records of two furnaces, No. 3 and 
No. 4, the former at the quenching heat of 1600 degrees Fahr., and the latter at the draw temperature of 
1080 degrees Fahr. The accuracy of these temperatures is noted and, if within the tolerance allowable 
bonus is credited towards the heater concerned. The various heats are at the same time identified wit 
their respective numbers to facilitate future reference 
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eat of a certain weight in a definite time to score on his average fot 
ie week. The helpers, however, are primarily interested in quantity, 
id it is at all times to their advantage to clean up the work promptly, 
ie bonus being paid upon a compound unit, involving not only weight 
ut time. The heaters and helpers act as a “check and balance” sys 
cm, the one on the other with respect tc quantity, it being to the 
eater s advantage to charge the furnace as near as possible to the low 
mit, so that he may more readily meet the time element, and_ the 
elpers advantage being best served by a maximum load in each fur 
ice. Practical results from the quantity viewpoint are as follows: 
'revious to the installation of the system, the “pounds per furnace 
ur” were found to average 150 to 160. This was felt to be low, rei 
erence to the above tables showing the higher values actually determined 
tpon. The following ‘igures were realized in successive weeks after 
utting in force these regulations: 245, 249, 235, 208, etc. ‘These rates 
ave, indeed. been very happily selected, as the men have in every in 
tance made some bonus, and, up to the present time, have not vet 
succeeded in reaching the maximum 


(3) Ease and accuracy of computation. All the necessary figures 
» compute the bonus rates are obtained from two records, one, ig. 1, 
being a record or “ticket’, made out for each furnace charge, and the 
ther, Fig. 2, coming from the automatic record of the potentiometer. 
lhe importance of records in heat treatment work can scarcely be 
veremphasized, so that these two forms are, in the writer’s opinion, 
necessary to any well-run department whether using a bonus system 
» not, and they are not, therefore, any burden chargeable to such a 
system itself. These “tickets” and furnace records are gone over eaci 
morning in the office for the previous 24 hours, and the weights and 
good and bad heats readily recorded. At the end of the pay period, 1 
is a simple matter to obtain the final figures. The unit, “pounds pet 
turnace-hour”’, is not a sensitive one, and when taken in groups of ten, 
a small variation in time or weight produces no appreciable change in 
the result. The inspector’s count of material handled insures accuracy 
as to weight, and the temperature chart is made automatically by a 
machine under lock and key. Table | shows a typical report of a 
week’s bonus for the men. 


(4) Flexibility of system. In general, most work of a large heat 
treating department is of standard material. In cases, however, where 
such is not the case, the time element on heats is waived, and tempera 
tures only are considered. This is noted in the announccmen. quoted 
above in respect to die blocks, etc. 


(5) Variety of work covered. The range of work to which this 
vstem is applied is quite large, as noted above, and very caretul study) 
was made to secure figures that should be applicable to a wide line, 
such as ordinary annealing, hardening, and special work as die blocks, 
‘arbonizing, etc. 


(6) Co-operation of employes. This desirable feature is largely 
oe btained by clubbing together the bonuses of both shifts. Thus, there 
ture of s no tendency for one shift to leave the shop in a poor condition for 
owapie . 


wit | he incoming men. It is also to the advantage of the foremen to main 
ain harmony throughout, as their own bonuses depend in turn upon 


irnaces 
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the amount of the bonus which is earned every workman in the organizati 
























Two criticisms that may be urged against the present plan c 
to mind as follows: First, in the case of absence of a helper, ad 
tional work is thrown upon his associates with the probable result \ 
lessened bonus and more work per man. In practice, however, it 
been found that the penalty attached to absence has practically ne; 
tived this consideration. Second, it may be felt that the helper shou 
not receive the same bonus rate for handling one heat per day in sl: 
times, as for six in busy times. In such a connection, it should 
considered that by their handling the work promptly and not “lyi 
down” so as to lengthen it out, the fuel necessary is reduced, k 
scale is formed upon the product, and the wear and tear upon equi 
ment is minimized. It has thus been the writer’s experience that su 

provision is justified in the long run. 


PCO I TORTS cnt RSI mma ete 


oa nna 


The success of the above installation has been due, as explain 
in the opening paragraphs, to being in happy accord with the unde: V¢ 
lying principles involved. All rates and figures were set as the resu i 
of over six months careful study of all conditions. The result has be 
most fortunate in that they have never been altered, the men there! 
have confidence in the management, and while making some _ bonu 
every week, have scarcely yet attained the maximum, giving a constant 
incentive and maintaining the interest. Aside from the money stimu 
lant, it is of considerable satisfaction to Mike to know that he ran % | 
per cent of his heat correctly, while Joe got but 93 per cent, the records re 
being made automatically under their own eyes. The men pay muc! s] 
more attention to the condition of their furnaces, too. Dirty burne: | 
and loose bricks do not aid in running accurate heats and are prompt \ 
attended to. The helpers always have a charge of material waitin 
beside the door of each furnace ready. to go in the moment the present 
charge is removed. 


2 NAOT Ein A a Se A RO 


All this is done with a relieving reduction in personal friction, hag K 
gling and other such disagreeable features so prevalent under othe 
conditions, so that the~system may almost be regarded as automatic re 
This is simply due to the fact that right or wrong is so sharply defined 
Either a temperature record is OK or it is not, and having been auto 
matically made by a reliable machine, cannot be disputed. The weight 
report is dependent upon the count of an impartial inspector under a le 
chief inspector, and no argument arises from this source. The men Ss 
know if they work hard, they will receive a fair bonus, and if the O 
do not, they get no bonus, so that they go to it. Practically the only \ 
friction caused by the regulations came in the first ‘week, when two e 
men quit, after being refused bonuses on account of absence. The t 
rule was strictly adhered to and has caused no trouble since. O 

The system just described has been of considerable value to the v 
author, and it is hoped it may contain suggestions that may prove ot! 
value to others in similar work. 
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THE HEAT TREATMENT OF STEEL CASTINGS 
By Walter H. White 


ALL steel castings, no matter by what process they are made or for 
4% what use they are intended, should be treated to relieve the strains set 
. during solidification. Success can be had with various types of fur 
ces, the principal requisites being: 
1. A uniform temperature should exist throughout the entire heat 
o chamber. 
2. The furnace should be always under control of an experienced 
yperator. 
3. The pieces should be heated uniformly from all sides. 
4. A temperature indicating instrument should be used in every 
LSE. 


Solid fuel, oil, gas or electricity may be used for heating. Heat 


cOll- 
erted from electric energy is the cleanest, safest and easiest controlled, 
ut in most cases is too expensive. 

\Vhere castings of a like 


size and like composition are treated day in 
nd day out, if the quality of 


’ steel is good the heat treatment department 

in soon establish a practice that will accomplish good results and pass 
iny necessary tests that are required. It is in the jobbing shops making 
‘astings weighing from 10 pounds to 50 tons and bearing different com 
positions that the heat treatment department has its trouble, and for this 
reason specifications should be outlined and the melting department 
should be compelled, in so far as it is practical, to furnish castings within 
these specified limits. These limits, of course, are made according to the 
work required of the particular casting in question. 

Many workmen operating heat treating furnaces know how to _ load 
their furnace; that is, how to place their castings so they will not dis 
tort; how to control their fire and how long to heat and soak. This 
knowledge has been gained through experience which has cost some 

mpany many dollars before this particular state of perfection has been 
reached. Many of these same men, if in their early days of experience 
had been trained under more scientific methods and taught enough of 
metallurgy to give them the knowledge of why they heat to a certain 
degree and why they soak for a certain time, would have saved money 
lor the company and would have improved their personal knowledge of 
steel treatment, thus fitted themselves for better positions. It reminds 
ne of the story of the old railroad man who was being retired after 30 
vears of faithful service. The officials gave a banquet in his honor and 
each had something to-say in his behalf, giving figures as to how many 
housands of wheels he had inspected, how many hammers he had worn 
out and how many miles he had walked. One official finally asked him 
why he struck this steel wheel with the hammer, and he answered, “In all 
my years, | never knew.” So it is with some of the old time furnace op 
erators, only it may not be so bad as this particular case. Some steel 
men who have gained a certain amount of knowledge have been reluc- 
tant in giving the other fellow the benefit of their experience and thereby 

promote the progress ot the steel industry. This type of man is fast 
lisappearing and with his disappearance, progress is being made. 

\ paper presented by title at the Indianapolis Convention. The author, Walter 

White, is superintendent of melting shops, United States Naval 


irleston, W. Va. 


Ordnance Plant. 
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First, when a heat of castings is passed to the heat treatment dep 
ment, chemical analysis should be known and each casting, no ma 
how small, should be stamped with the particular melt heat it was 
from. Second, the department should know the physical results desi; 
and possible from these castings. Third, the department should know | : 
classification of size and chemical composition; that is, carbon and m 
ganese of a maximum and minimum content for each heat treatm: 
The results under this practice will be more consistent if the practic: . 
outlined by the proper persons and the operation carried out according 
instructions. 


Setter results are being accomplished today in the shops wh 

electric control instruments, such as indicating pyrometers, record Hin 
pyrometers and automatic control boards, are in use than in the sho I 
where such instruments are not being used. The progress made has be 
excellent, but is not due wholly to the use of scientific instruments, s; 
cial design of furnace or individual efficiency of the heat treater, but 
in part to a better steel being made by the steelmaker. It is impossil 
for the heat treatment department to obtain certain standard resu 
trom all castings sent to them for treatment, even though they are all 

the same design and composition. The history of the melt, which beg: 
with the charge selection and ends with the shipment of the heat, cove: 
a passage that has many problems, which if not solved properly by 

steelmaker, causes the steel treater no end of trouble, for it is impossil 
for him to treat bad material but possible for him to get excellent resu! 


from good material, if these problems have been solved. 


Of all the steel melting furnaces used for the manufacture of ste . 
castings and forgings, the electric furnace offers to the steel industry tly 
best unit for the steel treater. This is due to the following reasons: ‘Vl 
best range of composition can be set and the limits made to a minimum va 
Eight points of carbon, 10 points of silicon, 10 points of any other all | 
with a maximum of 0.02 phosphorus and 0.02 sulphur is a sufficient! 
close range for any electric melt shop to work on. The writer is con 
nected with one of the largest electric furnace plants in the country ani 
with the above allowance, making most alloy steels, can vouch for thie 
fact that not more than two off heats have been made in the past year. 
A. N. Canarroe in his paper published in the April, 1920, issue © 
the Steel Treater’s Journal, touches on many defects that can happen 
steel castings due to melting practice, and any one of the many he men 
tioned is sufficient to make the steel treaters’ results unsuccessful. The first 
he speaks of is temperature, and this is one of the most important. Whe D4 
one speaks of electric steel they think of it as always being very hot lx 
cause the electric arc is possible of intense heat, but that is no reason vi 
why the steelmaker cannot control his temperature for tapping. Duplex 
heats from the open hearth to the electric are being made where the tap 
ping temperature from the open hearth furnace is hotter than the tap 
ping furnace temperature of the finished product from the electric furnace 


It is believed most open hearth and electric furnace plants have bee 
pouring their castings at too high a temperature, and where the defec! H 
does not show on the surface as a crack or check, due to ratio of solidi | 
cation of heavy and light sections, it is in the casting as an excessivel\ | 
large crystal, due to the steel holding temperature in the granulating 
range for too long a time. This is due primarily to too high a castin: 
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iperature. Another serious trouble is the blow hole which may be due 
improperly dried molds or the steel not being properly killed 
xidized. 
he question of working the steel in the liquid charge to eliminate 
tain injurious gases, covers a large field and would come under an 
ier subject. The question of wet and improperly vented molds is a 
imple problem and due in the majority of cases to lack of judgment on 
e dry floor foreman’s part. Sonims or solid nonmetallic impurities can 
controlled to a minimum by not using aluminum, or using it sparingly ; 
vod clean ladle practice; the use of high grade refractories; clean mold 
ractice; Judgment in selection of charge and balanced compo ' ‘on of 
ished product ; and above all, absolute control of the melt 12 heat 
om power on to tap with proper slag conditions existing when the 
it is ready to pour. 
No trouble was experienced on the following steel castings weighing 
000 and 600 pounds respectively: 


or 


6000-Pound Solid Round Casting Composition 


On Manganese Silicon Phosphorus Sulphur Nickel 
cent per cent per cent per cent per cent per cent 
0,32 0.73 0.25 0.021 0.017 3.15 
Treatment 


Heated to 1500 degrees Fahr., soaked 6 hours, quenched in water. 
Heated to 125 degrees Fahr., held 8 hours, cooled in furnace 


Results 
Tensile strength Elastic limit Elongation Reduction in area 
pounds per square inch pounds per square inch per cent per cent 
equired 85,000 53,000 22 35 
htained 97,800 75,600 22 39 
120-degree cold bend satisfactory 
600-Pound Cone Shape Casting Composition 
irbon Manganese Silicon Phosphorus Sulphur Nickel 
cent per cent per cent per cent per cent per cent 
().36 0.75 0.21 0.019 0.011 3.08 
Treatment 
Heated to 1500 degrees Fahr., soaked 6 hours, quenched in water 
Heated to 1250 degrees Fahr., held 6 hours, cooled in furnace. 
Results 
Tensile strength Elastic limit Klongation Reduction in area 
pounds per square inch pounds per square inch per cent per cent 
quired 85,000 53,000 22 35 
htained 97,100 70,800 24 45.3 


120-degree cold bend satisfactory 
With good steel and the above treatment, it was possible to pass 98 
cr cent of castings of the above composition submitted for test. 
The following results were obtained from a simple steel casting 


veighing 300,000 pounds: 
300,000-Pound Steel Casting 


Composition 
rbon Manganese Silicon Phosphorus Sulphur 
r cent per cent per cent per cent per cent 
126 0.66 0.17 ().028 0.025 
Treatment 
tleated to 1750 degrees Fah: Hours 
‘ime to reach temperature 40.5 
line of soaking ..... 48 
ld after soaking .. . 30) 


led in air 
rnace closed ..... a alls ite “a ‘ —> 












































nae i A es A th ee Er ty My 


TRANSACTIONS 
SOCIETY FOR 


OF 
STEEL 








AMERICAN TREATING 





Sos che wk aie'S wee ae H ohin Sis SURGE OE ed Os wa. 
IS onan ies sn a ae nll 9 serene ms ulate leaks wise sala eal eabeiels k Sa 
I i ce a eo a oe oe a Ce i Es 
Cooled in air 

eT NS ae Fee Seo dus sabi ae od thas babe teseeeeleeees.. 2s: 


The above treatment required 11 days. As the casting was 
partially cleaned, it was finally finished and recharged for the folloy 
treatment: 


Hours H 
eee OO rent Faw GerGes TM. . cc cc cc ccc case yccseces: 17 Held 
meee 60 wench Bere Gerees Pari. 6c wc ei cee ecciess 8 Held 
Zeme to coach 1000 Gemrees Faler..k.ncnc cis cc cence cdecccs 12 Held 


Cooled in furnace for 6 days. 
Results 

Tensile strength Elastic limit Elongation Reduction 
pounds per square inch pounds per square inch per cent per cent 

65,000 23,000 24 45 

The length of time and the care taken in fhe above treatment 
necessary to insure the physical results and to prevent the casting fr 
cracking during treatment. 

H. S. Wilson’s advice as to taking small samples of bar steel as 
ceived from the mill, place them in the furnace, and as the heat rises 
remove them one at a time at various stages—the last one, if possib| 
at the burnt stage, is well worth trying on many classes of stock steel 
As he plainly brings out the fact that transition from hard to soft is 
an extremely short range, it is possible to cast from each melt certain 
standard bars that could be handled in the same manner as this test 
That would be a guide to the treatment of simple or alloy steel castings, 
it being more important with the alloys than the plain steels. 

This has proven to be good treatment for certain annealing heats, 
composed of five different open hearth heats, for four of the total of five 
open hearth heats, and every casting in a certain particular open-hearth 
heat would fail on physical test. Such a condition as this proves con 
clusively that the steel in this one open-hearth heat was bad before 
was placed in the annealing furnace with the other four good heats, which 
passed a successful test of pulling a bar from each casting. 

No heat treatment, nc matter how well handled, will obtain certain 
results from poor steel, and for this reason those responsible for heat 
treatment of steels, should consider their profession as only complete 
when they have obtained a true knowledge of the melting and mechanical 
process through which this steel has passed. In many cases accurate 
melt records, properly kept and passed upon by experienced men, would 
reject many ingots as cast, thus saving the cost of mechanical treatment 
and heat treatment. This may sound impossible, but it is a fact. It is 
reason for the steel treater familiarizing himself with the melting and 
shaping of steel that he may know all of the history of the product he 's 
handling. 
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RECONNOITERING IN AUTOMOTIVE CIRCLES 
By V. A. Crosby 


WE ARE passing through that sector of the circle of business known 


as “readjustments’. It is quite hard to designate the beginning 
| end of any one of the four sectors of the circle in which our indus 
il life travels. The period just referred to is so closely related to the 
riod of depression that the two may actually, in many cases, happen 
gether; however, as a general process, hard times or depression are 
llowed by retrenchment, lower costs, more healthy and saner business. 
We are led to believe confidently that as a general average, prices 
at the bed rock bottom. In some instances they are lower than 
iolesomely sound business principles demand. On the other hand, the 


motive industry is the exception, in that it has not liquidated to 
e same extent that many other industries have. We are advised by an 
minent economist that we have rounded the corner and are now enter- 
¢ that period which will tell largely who will be weeded out and who 
ll remain as potential members of each industry. 

It is obvious that the problems confronting the automotive industry 

a whole, have undergone a great change during the past 18 months. 
‘om a sellers’ market accompanied by rising prices, frenzied production 
nd almost unlimited demand, we have passed to a buyers’ market with 

depression, falling prices, and insufficient demand in some cases to 
en run part time. 

What readjustments can be made in the realm of production methods, 
signs, materials, heat treatments or methods of merchandising which 
vill meet the changed market conditions, stimulate the demands for, 
nd effectually increase the economic value of the automobile? These 
re the questions which may well engage the attention of the best minds 
mong executives and engineers. It seems that upon the solution of such 
roblems the future course of the automotive industry depends. 

To readjust intelligently the methods of production, change designs, 
materials, heat treatments and many other practices with the idea in 
mind of lowering cost of production, thus effectually reducing the selling 
ice of the car; it must be considered from the following standpoints: 

1. Cost of such changes requiring new equipment, new layouts, 
new machines, etc. 

2. Quality from the serviceability standpoint must not be sacrificed, 
wever, unnecessarily high safety factors are to be discouraged. 

Roger W. Babson states in a recent financial forecast that the auto- 
otive industry does not know what getting down to bed rock bottom 
means. This is no idle gossip when you consider the prestige Mr. 
Babson enjoys as an expert economist and statistician; consequently, you 
re not surprised that his forecasts are considered investment criterions 

investment bankers and financiers. 

It is hoped the automotive industry will not wait until its hands 
re forced, but that it may anticipate the problems to be solved and 
imp into the field at once. As an example we may quote a typical 
xample of substitution: 

1. Plain carbon steel for alloy steel where feasible. 

2. Elimination of heat treatment where possible and practical. 

3. Substitution of cast iron for aluminum, brass and bronze. 
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Comment and Discussion 


Papers and Articles Presented Before the Society and Published in | 
Transactions Are Open to Comment and Criticism in This 
Column—Members Submitting Discussions Are Requested ] 

to Give Their Names and Addresses 


DEPTH OF PENETRATION STATEMENTS CORRECTED 


ONSIDERABLE discussion has been provoked by the paper “Efficie: 

of Different Mixtures for Cyanide Hardening and the Role of Nit 
gen in the Process” by Victor E. Hillman, metallurgist Crompton & Know! 
Loom-Works, Worcester, Mass., appearing on page 296 of the January iss: 
of TRANSACTIONS. Correspondence with the author has developed that 1 
manuscript was in error in several instances as regard to the depth of t! 
case. With these corrected as follows, most of the questions are answer: 
On page 297, the last part of the fifth line from the bottom of the page shou 
read “amounts to approximately 0.004 inch.” The first part of the last |i 
cn this same page should read “to a depth of 0.007 inch.” On page 2 
the ordinates of the curve should read .001, .002, .003 up to .012 instead «i 
01 up to .12. The caption Fig. 4 on page 301 should read “Micrograph sho 
ing the appearance of the case, which is 0.0034-inch deep.” 


CYANIDE DATA SEEMS CONFUSING 
[NX TRANSACTIONS for January V. E. Hillman says on page 303 tha 
_— 


‘arious investigations have analyzed the case formed in cyanide hardei 
ing and found that the carbon content varies from 0.03 to 0.06 per cent 
Under conclusions he states that “1. Cyanide hardening is poorly adapted fo: 
deep cementation.” 

On page 304, G. R. Brophy at the last says, in speaking of carbon pe 
cent in the cyanide case. ““We never found it as high as 0.60 per cent.” 

In the article by R. L. Dowell on page 320 one gains the impression tha‘ 
cyanide is used to cement steel to 1/16-inch depth and often much deeper 
and that in one instance the carbon at the center of the gear teeth was 
0.75 per cent. 

There have been numerous articles on cyanided work, its action, analysis 
of case, etc., there are however, instances such as noted above that caus 
confusion. 

Recently one of my associates analyzed a rod taken from a cyanid 


basket which had been in use for at least two months. Originally this rod 


was mere screw stock. The carbon per cent determined was 2.74. The nitro 
gen was high but of course could not be compared with the original content 
The material was with difficulty machined in the annealed state. The fra 
ture was that of tool steel. 

It is hoped that a solution to these varied observations may soon cleat 
up the confusion. 


STANLEY P. ROCKWELL, Metallurgical Engineer, 
65 Highland Street, Hartford, Com 







vee 


oars 










that 
opel 


Was 


lysis 
ALIS! 


nicl 
rod 

itro 

tent 


rai 


clea 








CEN ee tear 


ne 



































TRANSACTIONS 





OF 
SOCIETY FOR STEEL TREATING 443 








AMIERT( 





AN 








FURTHER REMARKS ON CYANIDE HARDENING 


[ISCUSSION of paper by V. E. Hillman on Cyanide Hardening, 
appeared on page 296 of the January issue of [RANSACTIONS. 

Kesults of researches at the General Electric Co.'s research loboratories 
n cyanide hardening were reported before the Society in September, 1920, 
ind were published in TRANSACTIONS in March, 1921. It was shown that 
itrogen combined in some manner with iron with extreme hardness and 
rittleness resultung when the metal was quenched. The depth of penetra 
iow? Was as great after 15 minutes as was the case after one hour. Even a 
four hour immersion gave no appreciable increase in total depth of penetration, 
but it was shown that the concentration, as indicated by the amount and 
vidth of the patch layer increased with exposure. The depth of penetration 
vas estimated by the distance from the surface to the innermost needle. 

Analyses of the metal immediately on the surface of cyanided rods gave 
at best but 0.33 per cent carbon, not sufhcient to account for the hardness 
btained. The rods were of pure iron containing no carbon, so that any car 
on present after treatment was introduced by the cyanide. Commercial 
sodium cyanide was used at a temperature of SOO degrees Cent. Under 
ictual abrasive test cyanided parts showed but one-fifth the life of carburized 
arts, and when subjected to impact, failure was immediate. 

In the present article the author, it appears, has not sufficient experi 
mental evidence to support a number of his statements. His repeated as- 
sertion that cyanide exerts a carburizing action is in error, in view of his 
wn and other investigator's results. Nitrogen.is the hardener and not car- 
bon. However, the increased carbon content of his cases and the difference 
in penetration may be due to the fact that his bath is made up of Na,CO 
plus NaCN. 


When Na,CO, is melted it isa well known fact that CO, is liberated also 


which 


that NaCN is anactive reducing agent. Therefore, is it not possible that CO, ts re 


luced to CO with the formation of Na()CN, and the steel carburized by the CO? 


If this is true, then Na,CO, is not inert as the author states. If this is 


not true, then the curves for penetration of N, are evidently in error in the 
light of recent researches. More work would have cleared these points 
nd until that is done the statements should not be set down as truths. 

The composition which the author gives for the gases above his bath is 
juestionable as regard to Na,CO, and NaCN decomposing and to NaOCNn. 


(he length of time of exposure to ammonia gas and cyanide to produce the 


structures seem very long. A few hours in NH, at ZOO degrees Cent. 
s sufficient to produce deep cases, and from 15 to 30 minute is sufficient in 
vanide. 

A point of interest which the author has not mentioned is that the 
eedle form of nitrogen has not the hardening power of the patch forms 
vhich represents a higher concentration. It is the patch area, or depth of 
ardness, which changes on increased exposure and not the total penetration. 
Diffusion of this patch zone, however, does take place to some extent on 
ubsequent annealing and heat treatment. 

The author’s curves should show less nenetration than other researches 
lescribe, for it is proved that increasing carbon prevents penetration and 
lowers concentration of nitrogen. When high carbons are used both pearlite 
ind the nitride loose their characteristic structures, each appearing to put 
the other in solution. 

Samples of 0.002-inch pure sheet iron were heated in NaCN for several 
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hours to convert them to 100 per cent nitrogen compound. These wer 
3 > 

analyzed by the Allen method, which the author says gave good result 

practically no nitrogen was found. Thie would indicate that the 


patch and needle constituent are other than nitride of iron. Doctor Fa 
Massachusetts Institute of Technology, recently has been working on a 

od for the determination of N, in steel-and promises some interesting 
shortly. 

We have shown recently that C is not necessarily present in the p 
Cases obtained by heating in pure NH, show this constituent, but pe: 
not to the extent that it occurs in cases obtained from commercial gas 
term “Flavite’ given to this patch constituent by Mr. Hillman, is a 
one, not having been used in previous publications, and should be put { 
as tentative until approved generally. 

G. R. BROPHY, Research Metallurgical Engineer, 


\ 


General Electric 2»... Schenectady, . 
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The Question Box 


A Column Devoted to the Asking, Answering and Discussing of 
Practical Questions in Heat Treatment--Members Submitting 
Answers and Discussions Are Requested to Refer to 
Serial Numbers of Questions. 
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QUESTION NO. 5 What is needle ba 


JS ii d( k 





OUESTION NO. 6.) Does the temperature in the carbonising box on 
at any time become greater than that of the furnace in which it is bi 
heated? 














OULSTION NO. 7. May tools be heat treated properly m a furnace 


which coppe } AY Preset Ni 








QUESTION NO. 8 What i the effect of high and low silicon in tool 


Cl 


QUESTION NO.Y9. In carbonizing does not the carbon increase slight 
even im the core section? 

















QUESTION NO. 10.) What surface of steel, that is, machined, cold 
led, hot rolled or cold drawn, carbonises fastest and why? 
























()( KSTION NO. 11. Has high speed steel CUC) been carbon cd and if 
» what were the results? 











QUESTION NO. 12. How and why ts cast tron heat treated? 1s there 
ich @ process as agemg or seasoning castings other than by annealing? 








QUESTION NO. 13. A swaging die for tubing receives 3600 blows 
yr minute. It has been found that a scleroscope hardness of about 95 is 
cessary to prevent excessive wear. When this hardness is obtained con 
erable trouble is encountered in warping during heat treatment. 1s there 
steel in which this hardness can be procured without warpage? 


OQOURSTION NO. 14 What can be done to prevent coued strip stock 
sticking together when annealed? This stock is bright rolled, wound inio 
s and pack annealed and the coils sometimes stick together. It cannot be 
tened by heating below the critical range for fear of grain growth due to 
tical straining. 


Hl 






QUESTION NO. 15. /s it possible to obtain, commercially, the fol 
ving physical properties in the heat treatment of 3-inch forgings made 
chrome nickel steel according to the S. A. E. specification No. 3130,, se- 
ing the test har one-half way hetween the center and the outside or 
forging: 
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Reduction of 
longation area Scleros 


Tensile strength 
pounds per 


klastic limit 
pounds per 


square imch square inch per cent per cent hardn« 
115.000 140,000 17.5 63.0 40 
Chemical Composition 
Carbon Manganese Phosphorus Sulphur Nickel Chrom 
per cent per cent per cent per cent per cent per ce! 
0.25—0.35 0.50—0.80 not over 1.00—1.50 0.45—0.7 
0.30 desired 0.65 desired 0.04 0.045 1.25 desired 0.60 desir 


ANSWER. It is not commercially possible to obtain the above physi 
properties on a steel of this composition, using a 3-inch section and select 
the test bar one-half way between the center and the outside of the forgi 

lt would appear that in selecting this specification from the “Physi 
Characteristics’ chart cf the S. A. lt. for this steel, there has been so: 
confusion. The figures for elongation, reduction of area and_ sclerosco) 
hardness correspond to the chart for a 900 degree Fahr. drawing temper 
ture, while the clastic limit corresponds to that for an 800 degree Fal 
drawing temperature and the tensile strength to that between an 800 and 0 
degree Fahr. draw. 

lt is obvious that such a combination cannot ordinarily exist. Furth: 
more the physical properties as given in this chart have been obtained 


the heat treatment of !2 to 1!'2-inch round specimens. Therefore thi 
would not apply to forgings 3 inches in diameter, with the test bar select: 
half-way from the center to the outside. The cool.ng time in quenchi 


the larger section is too great to permit the retention of the more unstabl. 


higher strength constituents. 


ven the problem of obtaining these physical properties on a small size« 
section would be quite vexations to the heat treater. As a commercial pro 
position it would be even more troublesome. When the larger sections a 


involved it is safe to say that these properties cannot be obtained. 


Unfortunately there is little information available on the physical pro 
erties which ordinarily can be obtained in the heat treatment of this clas 
and composition of steel of a 2-inch section, with the test bar selected from 
midway between the center and the outside of the section. The following 
tabulation gives a resume of some results obtained from various sources i! 
the literature and it can be seen that in no case has this specification bec 
reached, in spite of the fact that thesec tions have been small. Specimen No 
16 meets this specification, but is a chrome vanadium steel l-inch in diam 


eter. 
. Elastic limit Ultimate Strength Reduction 
Specimen Diameter pounds per 


No. mches square mch square inch per cent per cent hardness 
l ] 125,000 137,000 22.0 62.0 

2 1 138.000 150,000 20.0 58.0 

3 l 160,000 178,000 17.0 53.0 

4 1 133,000 162,000 16.0 57.0 

5 l 158,000 175,000 13.0 53.0 

6 1 115,000 142,000 17.0 59.0 

7 l 150,000 165,000 18.0 55.0 

8 1 110,000 140,000 19.0 60.0 

9 l 110,000 140,000 18.0 50.0 
10 I 115,000 140,000 18.0 52.0 

11 1% 118,000 132,000 21.5 63.0 44 
12 VY, 120,000 141,000 17.0 57.0 42 
13 1% 121,000 138.000 21.0 60.0 40 
14 lv 116,000 137,000 17.0 60.0 40) 
15 3% 106,000 130,000 - 18.0 56.0 38 
16 l 123,000 141,500 18.0 63.5 








pounds per Elongation of area Sclerosco; 


or 
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The chemical analysis of the above metals with their treatment is 
iven below. These results were the nearest that could be found which in 
ny way seemed to approach the specification of the original question 


specimen Carbon Manganese Chromium Nickel Quenched Drawn 
No. per cent per cent per cent per cent degrees Fah degrees Fahr 
] 28 AY 03 1.79 1475 1100 
2 .28 49 63 1.79 1475 1000 
3 28 49 63 1.79 1475 S00 
4 37 42 1.35 1430 900 
5 37 42 1.35 1430 S00 
6 37 32 42 1.35 1430 1000 
7 28 49 63 1.79 1475 900 
8 40 1.00 2.00 1425 1100 
Y 50 0 1.25 1425 1075 
10 40 795 3.00 1450 1050 
11 40 70 1.31 1000 
12 40 70 1.31 L000 
13 Low nickel chrome. Exact analysis not given 
14 19 0 3.50 Treatment not given. 
15 low nickel chrome. Exact analysis not given lreatment not given 
16 26 48 92 20" 1650 1020 


Vianadium 


QUESTION NO. 16. Does acid pickling cause brittleness in stecl 
widening the grain boundaries? How can pickle brittleness be removed? 

ANSWER. This question was perhaps prompted by an article by C. ] 
Morrison, which appeared in /ron Age in August of this year. In this ar 
ticle evidence is presented which is claimed to show that the embrittling 
action of pickling is due to an eating out of the grain boundaries in steel. 
lhe evidence consists in three micrographs representing the following con 
ditions: 1. Normal steel before pickling; 2. Steel made brittle by pickling; 
and 3. Steel made brittle by pickling and restored by heat treatment. In 
these micrographs the grain boundary lines appear widest in the brittle 
material and of less but about equal width in the other two samples. Meas 
urements are given stating that the grain boundaries are about three times 
as wide in the brittle steel as in the others and it is concluded that the cause 
of pickle brittleness has been proved by this work. 

In a later issue of /ron Age there is a discussion of this article by 
George Comstock of the Titanium Alloys Co., in which the conclusion 
reached in the above article is severely criticized. Comstock contends that 
the reason for the greater apparent width of the grain boundaries in the 
second micrograph is that the photograph was taken out of focus. 

The writer believes that Comstock’s criticism is justified inasmuch as all 
i the micrographs were somewhat out of focus and were poor in other 
respects. Pickle brittleness cannot be attributed to widening of the graii 
boundaries on the basis of the evidence given in this article. This does not 
mean necessarily that a selective attack on the grain boundary material by 
he pickling acid is not a factor in causing the brittleness. 

It would be important to establish whether the fracture follows the grain 
boundaries in steel which has been made brittle by pickling. If it does not, 
then brittleness cannot be attributed to this cause. If it does follow the 
vrain boundaries, brittleness can be attributed to some grain boundary condi 
ion which may or may not be a widening caused by corrosion. In look 
ng for information on this point, I have found that most of the people 
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who have had experience with this difficulty have not observed the pat 


Ie 


One metallurgist says, however, “furthermore the brittleness ca 
seems to be an intercrystalline one, that is, the fracture seems to 
the grain boundary.” 


Kmimons has suggested that the brittleness may be due to a 


effect consisting in the formation by the pickle acid of minute groovy: 
notches on the surface of the steel especiaily at the grain boundaries. 
would cause the metal to begin to tear at the grain boundaries. The sugge 
is quite logical inasmuch as it is well known that even very light scratche 
the surface of steel sheet seriously impair its cold working properties. 


If tl 


ie idea of 


surtace notches is 


correct 


then the brittleness should 


confined chiefly to the surface of the metal and should disappear afte: 


surface layer is removed. 
is a surface phenomenon. 


material 


ot 


small cross section chiefly sh 


eet 


and 


‘This 


There are many indications that pickle brittle: 
To begin with it 1s practically unnoticed except 


wire. may be 


plained in part by the fact that heavier sections such as bar stock and 
forgings are as a rule not subjected to any deforming process, which wor 
reveal brittleness even if it exists. Steel sheet and wire are especially 


to show 


up 


this defect, because of the 


jected to in fabrication. 


W. 


severe 


deformation 


they 


ATe 


C. Main states that pickle brittleness can be removed by taking o| 


very thin layer from steel sheet, perhaps not over about 0.003 inch. ‘| 
certainly indicates that the surface layers are at least the most affect 
which is bound to be the case since the acid begins its attack on the 


lace. 


cross section, especially in the case of sheets. 
probably that the action is similar to that of carbonizing, beginning at 


surface 


of 


the metal and penetrating to 


pickling is continued. 


‘The 


a greater depth 


the 


the 


Opinions have also been expressed that brittleness permeates the ent 
truth of 


matte 


longet 


There is general agreement that this type of brittleness can be remo\ 
readily by heating and a-common heat treatment seems to be about 10 hou 


at 400 degrees Fahr. It has also been brought out that no trouble is encow 


tered from pickle brittleness when the metal is heated in the natural cout 
of fabricating operations after the pickling process. 
which is heated for hot rolling or annealing or which is galvanized. 


The orthodox theory is that the brittleness is due to the absorption |) 
the steel of the hydrogen liberated in the pickling process. 


This applies to mater 


lhe 


removal 


brittleness by heating is then supposed to be due to the expulsion of hyd 


gen. 


other explanation of the removal of brittleness by heating. 


together. 


temperatures. 


from the surface. 


It is still more difficult to account for the restoration of ductility if w 
consider that the brittleness is due to the actual removal of grain boundai 


M1 


If we accept the “notch theory” of brittleness than we must find som 
. * Emimon 
has suggested that this is due to the removal of a small amount of metal }\ 
oxidation thereby rounding the corners of the notches or removing them al 
It appears, however, that pickle brittleness can tbe removed hb 
heat treatment at a temperature so low that no visible oxidation occurs, ani 
even disappears slowly when the steel is allowed to stand or age at ordinai 
This can be explained on the basis of a slow loss of absorbe: 
hydrogen, but it is difficult to explain on the basis of removal of notch 
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etal. Lhe most that we can concede the grain boundary theory is that the 
ain boundaries are particularly affected either because of a local penetration 
hydrogen or because of the notch effect mentioned. 
In connection with this question the writer has made some inquiries 
to the prevalence of pickle brittleness and found that the largest 
roducers of material in which this defect might be expected do not seem 
» have much trouble with it. One large company reports that much of its 




































ce 


product is not heat treated subsequent to pickling and is subjected to severe 
forming operations by customers without any difficulty. It is to be ex 
ected that the effect of the brittleness developed will depend considerably 

the pickling conditions. Some alternating bend tests by Prof. Hl. © 
rnold on steel bars showed that doubling and trebling the time of pickling 
mtinuously decreased the toughness of the steel. It seems, therefore, that 
proper care in pickling is exercised and especially if some time elapses be 
ween pickling and use, brittleness is the exception rather than the rule. 


QUESTION NO. 17. For some time past we have been water quench 

y steel castings mm order to improve their physical properties. These castings 
re mostly shrouded pinions and plain rollers, weighing from 150 to 500 
ounds each, These pieces would be immersed in the water bath for a short 
criod of time, usually from one to two minutes and then withdrawn and 
lowed to cool in the ar. Our results have been satisfactory but we feel 
that we can wnprove this method somewhat by a slight modification in the 
reatment, In order to relieve cooling strains, one suggestion is that we pro 
ide a tank filled with infusorial earth in which the castings would be placed 
» order that cooling might be slow and uniform. Another suggestion is thai 
nstead of using a plain water bath, we introduce sodium hydrate in order 
that the quenching may not be quite so severe. We would like to know whici. 
t the above plans would be the better or if there is any other better play 
which could be suggested. We do not care to use oil because of its expense 
NOTE. Rollers may break in the flange a month or more after above 
catment., Loss at present is 2 per cent. Pinions, after above treatment, ar 
lrawn in furnace to 1200 degrees lrahr. for toughness. If drawn shortly afte 
uenching there is no trouble, but this is not always practicable when working 
lay turn only. If allowed to stand in air after quenching, cracking may result, 
hence the suggestion for covering with infusorial earth or ashes. We have had 


} 


nly one batch to show cracks. 




























] QUESTION NO. 18 What is the relationship between Brinell ana 

cli li roscope hardness? 

_ QUESTION NO. 19. What is the shortest time in which malleable 

Wb istings can be annealed to produce the best malleable qualities? 

] } 

L | QUESTION NO. 20. What are the causes of warping in the heating 

a nd cooling of steel? 

na 

-| . y . ° 

a OUESTION NO. 21. In answering Question No. 3, which appeared in 

eid ie January issue of Transactions, C. Craine, Mattison Machine Works, 
‘ockford, Ill., refers to the fact that cast iron gage bases were treated at 

f wv mperature from 600 to 900 degrees Fahr. for a period of 12 to 18 hours, 

lat nd were allowed to cool in the furnace, the theory being that this treatment 
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obviated the necessity for the ageing of the castings. What effect, ij | 
would have been produced had the castings been heated to a very much | ) 


femperature, say 1600 degrees Fahr.? In view of the fact that certain , 
castings referred to had to be twice re-treated in a similar manner fo) 
24 hours, before overcoming all effects of x arpage, the value of the 
ment seems doubtful. What assurance is there that some of the castings % 
were treated but once. ought not to have been treated twice, or even 
times? 

ANSWER. By H. A, Schwartz, manager of research, National \ 
able Castings Co., Cleveland. Any casting develops internal stresses <j 
unequal cooling and retains its final shape due to a balance between op 
ing internal stresses. On machining off stresses material, the equilibrity 
disturbed and_ the casting warps. Ageing, heating, vibration or the 


i 


moval of metal with light cuts on opposite sides all serve as a mean 
slowly relieving internal stresses and hence of preventing warping on 
sequent machining. It would seem that to be effective as an eliminato, 
Casting strains, the temperature reached in heat treating must be sufficie 
high to cause a distinct increase in ductility of the iron. Such an increa 
not observed until the metal js heated above 900 degrees Fahr., but th: | 
rease in softness with increasing temperature above 900 degrees Fah; 
very rapid. Any temperature above 1400 degrees Fahr. if maintained 
ficiently long will cause a resolution of the graphite with possible incre;. 
of hardness unless cooling is very slow. At temperatures as high as 1((\) 
degrees Fahr. the metal. if it contains graphite, must be protected from 
geil, or carbon dioxide, else these gases will oxidize carbon. penetrate into Der 
ihe metal first where the graphite was and later along the grain boundaries. la 
oxidize the metal and produce a “rotten” product. In any event the coolin, see 
of the metal must be uniform throughout and quite slow. 
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Abstracts of Technical Articles 


Brief Reviews of Publications of Interest 
to Metallurgists and Heat Treaters 
By H. E. Gladhill 









CHROME STEEL 














CHROMIUM STEELS AND IRON. By Leslie Aitchison, Lngineering, Vol 
X11, Pages 771 and 80S. 

The properties required of an alloy steel for use in automobile parts are 
scribed and it 1s shown that chromium steels fulfill the requirements in a fair 
asure. Three per cent chromium is recommended for heavy work while 1 to 1.5 

cent is sufficient for small parts (he proportion of carbon in the steel exer 
ses a greater influence than does the chromium on the physical properties. Stain 
ss irons are recommended for their ease in working Vanadium ts not found to 
enefit chromium steels. 















FORGING AND HEAT TREATING EXPERIMENTS 












FORGING EXPERIMENTS WITH MILD STEEI By P. J. Junker org 

and Heat Treating, Vol. 7, Pages 518 and 553. 

Tests were made on 0.13 and 0.50 per cent carbon. steel Forging the 0.13 
yer cent carbon steel below 750 degrees Cent. raised the breaking strength and 
lastic limit. Forging above 750 degrees Cent. lowered these properties With 
the 0.50 per cent carbon steel, the improvment in properties due to forging was 
reater than in the case of the 0.13 per cent carbon. steel Photomicrographs 
illustrating the effect of forging on structure are shown 





















ON THE HEAT TREATMENT OF ALUMINUM BRONZE By A. A. Blue, 
hemical and Metallurgical [:ngineering, Vol. 25, Page 1043. 

Marked changes in the hardness of the 90 per cent copper, 10 per cent alumi 
um alloy may be produced by heat treatment. The tensile strength and yield 

nt, however, are little affected by heat treatment or by forging, Dithculty 1 
encountered in obtaining uniform results with the cast alloy. Published data on 
ie physical properties is not duplicated under practical working conditions 

INFLUENCE OF PHOSPHORUS UPON MICROSTRUCTURE AND 
HARDNESS OF LOW CARBON STEELS. By E. C. Groesbeck, Bureau ot 
indards, Technologic Paper No, 293. 

Heat treatments were run on acid and basic open-hearth, low carbon. steels 
taining varying amounts of phosphorus. The Brinell hardness was found to 
crease slightly with increase in phosphorus No relationships were found be 





tween phosphorus content and grain size and phosphorus content and scleroscope 
A peculiar cellular-like structure was noticed and its relation to the 
distribution established. 





irdness. 
+hosphorus 






HIGH SPEED AND CARBON TOOL 


HARDNESS OF HIGH SPEED STEEL. \. H. 
letallurgical Engineering, Vol. 25, Page 1168, 

Experiments made on 15 samples showed that so tar uniform 
ood cutting properties are cones rned the best heat treatment for high stee] 
as quenching in oil from 2300 degrees Fahr. and drawing 1100 degrees Fahr 
Juenching the steel into a bath at 1100 degrees Fahr. and air cooling without draw 
ug did not give the same good results as were obtained by drawing the quenched 
ol at 1100 degrees Fahr. High speed steel in large rounds is seldom free ‘from 
irbide and tungstide segregation. Tools made of this material were inferior to 
‘lose made from material having been given a greater reduction in cross section 
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Neither scleroscope nor Brinell hardness were found to be indicators of . 
quality. 


VARIOUS METHODS FOR HARDENING HIGH SPEED STEEL. By 
d’Arcambal, Chemical and Metallurgical Engineering, Vol. 25, Page 115). 

Salt and lead bath hardening, pack hardening and semimuffle furnace hard 
are described and their advantages and disadvantages discussed. The first 
reduce the amount of scaling but in general give too low a quenching tem, 
ture for best results. The last method !s the one most used in thts countr) 


AMERICAN PRACTICE IN HIGH SPEED STEEL MANUFACTURE 
\. H. d’Arcambal, Chemical and Metallurgical Engineering, Vol. 25, Page 1097. 
The information contained in this article was obtained as a result of 
to eight of the largest tool steel mills in the country. Crucible practice was 
at six of the mills, the electric furnace being used for melting at the two 
maining plants. In general, muck bar is used as a base for high speed steel. ( 
siderable diversity of opinion exists as to the proper materials for fluxing, etc 
ciectric furnace practice. “Hot top” casting practice generally is used. The ing 
are hammered into billets and the billets are reduced by rolling or hammeri 
Photomicrographs are shown of the steel at the various stages. 


NOTE ON MUSKET STEEL. By A. H. d’Arcambal, Chemical and Metallurg 
Kingineering, Vol. 25, Page 1055. 

Three heat treatments were made on samples of musket steel. The steel 
tained 2.38 per cent carbon, 1.12. pcr cent chromium and 4.80 per cent tungs 
Guenching from 1900 degrees Fahr. and drawing at 1000 degrees Fahr. 
the best structure. 


HEAT TREATING OF TOOL STEELS. By L. A. Lanning, Blast Furnace 
Steel Plant, Vol. 9, Page 706. 

The tests were made on 1.10 per cent carbon tool steel in the form of cy! 
inders. The effect on dimensional changes of various heating up rates, hardening 
temperatures, quenching media and tempering temperatures was determined. Th 
data is presented as curves. 


METALLOGRAPHY AND HARDNESS THEORY 
PRESENT THEORIES OF CARBURIZING STEELS. By H. B. Knowlto: 
Forging and Heat Treating, Vol. 7, Page 543. 
The iron-carbon diagram is explained and the carbonizing reaction is described 
The effect of single and double heat treatments on carbon distribution, grain siz 
and hardness is discussed and illustrated by numerous photomicrographs. 





ON THE THEORY OF THE HARDENING OF METALS. By K. Honda 
Chemical and Metallurgical Engineering, Vol. 25, Page 1001. 

The “slip interference” theory of Jeffries amd Archer is discussed. Honda 
considers hardness to be due in part to interatomic forces and in part to an inter 
iocked crystal structure. 


STRAIN LINES IN LOW CARBON STEEL. By A. Fry, Jron Age, Vol. 108 
Page 1401. 

The use of a macroscopic etching reagent consisting of, water 100 cubic centi 
meters, concentrated hvdrochloric acid 120 cubic centimeters and copper chlorid 
crystals 90 grams is described. The sample of steel must be given a short low 


temperature anneal before it is affected by the reagent. Strained low carbon stec! 


is the only ferrous product the reagent has given results on thus far. 


ACTION OF INTERNAL STRESS ON TOOL STEEL. By C. N. Greenwood 
Forging and Heat Treating, Vol. 7, Page 560. 


The possible origin of initial stresses in metals and alloys are examined, Cold 
working and suppression of phase changes are the two main causes. The late: 
factor is developed in some detail. Manganese and chromium are recommended fo: 


reducing strains due to quenching. No new data is presented. 
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ELEMENTS OF THE HEAT TREATMENT OF 
nerican Machinist, Vol. 55, Pages 907 and 960. 
Heat treatment is classified as being made up of the following operations: 
Normalizing and annealing, (2) hardening, (3) tempering, (4) seasoning and 
case hardening. The structural and physical property changes brought about by 
ese operations are described and illustrated by photomicrographs, curves and 
ibles of data. 


STEEL. By H. J. French, 













PHYSICAL TESTS 


PHYSICAL TESTING LABORATORIES DESCRIBED. By G. F. Comstock, 
rgimg and Heat Treating, Vol. Z Page 549. 






A plan, view and brief description of the Titanium Alloy Mfg. Co.’s labora- 
ry is given. The laboratory is housed in a long, narrow, well-lighted brick 
ulding. 












SCLEROSCOPE HARDNESS OF STEEL BALLS. By A. L. Collins, Jron 
e. Vol. 108, Page 1391. 

With a series of balls held in the usual way on the anvil of a scleroscope, 
adings which are very apparently incorrect are obtained. Experiments showed 
it the difference in the curvature was not responsible for the irregularities. Im- 
edding the balls in soft solder in blocks of special design eliminated the diffi- 


1 


ities giving uniform readings. for al! sizes of balls. 














OXIDES AND SULFIDES IN ORDNANCE STEEL. By W. J. Priestly, 
be presented at the February, 1922 meeting of the Institute of Mining and 
Metallurgical Engineers 
















It is shown by photemicrographs, analyses, and physical tests that properly 
lade duplex electric steel is superior to straight open-hearth steel. Methods of 
teel production in the various ordnance plants during the war are discussed. 








ENDURANCE OF STEEL UNDER REPEATED STRESSES. By D. J. 
McAdam Jr., Chemical and Metallurgical Engineering, Vol. 25, Page 1081. 

Data from a very extensive series of tests is presented in an endeavor to 
rrelate endurance stresses with other physical properties. The endurance tests 
were made on a modified White-Souther machine. ‘Carbon steels running from 
.13 to 0.77 per cent carbon as well as 14 of the common alloy steels were tested. 
Curves of endurance test results on logarithmic or semilogarithmic paper showed 
o abrupt change of direction throughout the cycle range investigated. No re- 
lationship between endurance stress for 100,000,000 cycles and the corresponding 
proportional limit was found. A relationship does not exist, however, with the 
llimate tensile stress. The ratio of endurance stress to Brinell hardness and to 
aximum torsional stress were found to be quite uniform. No relationship was 
und between the results of impact tests and endurance tests. 














WELDING AND CUTTING 
EFFECT OF OXYHYDROGEN CUTTING ON LOCOMOTIVE RODS. By 
F. Pitkin, American Machinist, Vol. 55, Page 964. 

Blocks were cut from slab forgings, used fcr locomotive main rod forgings. 
hemical analysis and metallographic inspection showed the heating effect of the 
itting to be negligible on the remainder of the cut forging. 
















STEEL PLANT MAINTENANCE BY AUTOGENOUS WELDING. By Wal- 
r Petry, Association of Iron and Steel Electrical Engineers, Vol. 3, Page 555. 

Important points and new developments in the use of the thermit, acetylene 
nd electric arc welding processes are given. The thermit weld is in general better 
rr heavy sections. For thin sections of cast iron gas welding generally is best. 
\lost steel welds are best made bv the electric arc processes. Examples of 
he use of welding methods in the steel mill are given. 
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NEW MEMBERS’ ADDRESSES OF THE AMERICAN SOCIETY 
STEEL TREATING 


EXPLANATION OF ABBREVIATIONS. M represents Member; A _ represents <As< 


Member; S represents Sustaining Member; J. represents Junior Member, and Sb represents Subs 
Member. The figure following the letter shows the month in which the membership became ef 


BARR, HARRY L., (M-11), Follansbee Bros. Co., Follansbee, W. Va. 

BECKER, M. E., (A-11), 299 Winsor Ave., Hartford, Conn. 

BENTLEY, WM. P., (M-12), 2384 E. Grand Blvd., Detroit, Mich. 

BODINE, FRANK, (M-1), 2303 14th Ave., Rockford, Il. 

BREELER, WALTER R., (C-1), 11610 Scottwood Ave., Cleveland, O. 

BROWN, L. F., (M-11), Whitinsville Spinning Ring Co., Whitinsville, Mass 

BROWN, L. N., (M-1), 717 Southfield Rd., Birmingham, Mich. 

CONWAY, F., (M-12), 121 Fourth Ave., Schenectady, N. Y. 

COYLE, HARRY F., (M-12), Interstate I. & Steel Co., 118th & Calumet R. 
S. Chicago, Il. 


CRAIN, C. R., (M-11), Mattison Machine Works, Rockford, Il. 

CULLEN, JOHN F., (M-1), 498 Delevan Ave., Buffalo, N. Y. 

DUNN, H. EARL, (M-11), 40 N. Emily St., Crafton Sta, Pittsburgh, Pa. 
EKSTROM, E. S., (M-1), Mechanics Machine Co., Rockford, III. 
KMERSON, R. L., (M-1), Waisner Mfg. Co., Rockford, Il. 

ERICKSON, JOHN E., (M-1), 1121 Revell St., Rockford, Ill. 

FAUST, L., (M-1), Mechanics Machine ‘Co., Rockford, Ill. 

FIAT, (Sb. 10), Societa Anonima—Torino, Sezione Ferriere Piemontesi Via 


erta, 63-65, Italy. 


trial Bldg., Hartford, Conn. 
HILLMAN, SWAN, (M-1), 1704 6th St., Rockford, II. 
JOHNSON, GEO. J., (M-1), 810 Kishawaukee St., Rockford, III. 
KELLY, JAS. A., (M-1), 248 Lincoln St., Worcester, Mass. 
KINGSLEY, M. W., (A-1), Elks Club, Detroit, Mich. 
KOEHLER, CARL F., (M-12), 496 Fourth St., Struthers, O. 
KOONMAN, EDW. A., (M-1), 1001 24th St., Watervliet, N. Y. 


LANG, H.'O., (M-1), Standards Dept. Oakland Motor Car Co., Pontiac, Mich. 


LARSON, L. E., (M-1), 3918 Fir St., Indiana Harbor, Ind. 

LINDALE, A. W., (M-1), 119 Unger Ave., Buffalo, N. Y. 
LUNDSTROM, M. T., (M-1), 1211 ‘Charles St., Rockford, III. 
McDONALD, HENRY C., (M-1), 304 S. Fairmount Ave., Pittsburgh, Pa. 
McGREGOR, HARRY, (M-1), 1124 Detroit St., Flint, Mich. 


MERRILL, GEO. P., (A-12), Geo. P. Merrill, 420 S. Jefferson St., Saginaw, Mic! 


MILLER, W. S., (M-1), 94 Dunn Bldg., Buffalo, N. Y. 
MITCHELL CLARENCE B., (M-1), 1361 Abbott St., Detroit, Mich. 
POLHEMUS, J. E., (A-1), 1776 Lafayette Blvd.. W. Detroit, Mich. 


ROBERTS, JOSEPH H., (M-1), care Midvale Steel & Ord. Co., Nicetow: 


Philadelphia, Pa. 
SAILER, FRANK, (M-1), 2807 W. 22nd St., Chicago, III. 
SARGENT, POHN F., (M-12), 300 Ward St., Wallingford, Conn. 
SHELAIN, FRANK, (M-1), 422 So. 2nd St., Rockford, II. 
STATES, W. J., (M-11), 100 Howard Ave., Altoona, Pa. 
STEWART, M. G., (S-1), Box 276, Shreveport, La. 
STIVERS, LEONARD C., (Jr. M.), 715% W. 4th St., Davenport, Iowa. 
SWANSON, C. S., (M-1), 8127 Harper Ave., Chicago, III. 
SWENSON, L. G., (M-12),. 2963 Vicksburg Ave., Detroit, Mich. 
TAYLOR, LEON E., (M-1), 2127 6th St., Rockford, III. 
VIGEANT, XAVIER, (A-1), 1336 W. Washington Blvd., Chicago, III. 


WALK, ESTELL M., (M-11), 12147 Hawthorne Ave., Highland Park. Mich. 


WARDLE, W. C., (M-12), 2060 Bridge St., Frankford, Philadelphia, Pa. 
WEBSTER, A. C., (M-1), 903 W. Euclid Ave., Detroit, Mich. 











FREER, W. G., (M-1), 516 Ave. B., Schenectady, N. Y. 

GIBNEY, JAS. L., (M-1), 461 Woodward Ave., Buffalo, N. Y. 

HENRY, A. W., (A-1), 209 Security Bldg., St. Louis, Mo. 

HIDES, HORACE C., (A-1), Thos. Firth & Sons Inc., 1512 American Ind 
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PERRY, HERBERT J.—from Rodman Chemical Co., Verona, Pa., to 815 Lake 
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CHANGES OF ADDRESS 


DERSON, F. E.—from 117 Mitchell St., to 533 Mitchell St., Providence, R 
ELER, C. F.—from 10117 Adelaide Ave., to 2066 E. 89th St., Cleveland, Ohio 
RGGREEN,—from Reck Heating Co. Ltd., 15 Esromgage, Copemhagen, 
ferggreen & McConnell, 604 Oliver Bldg., Pittsburgh, Pa. 

LL, R. A.—from Sewickley, Pa., to Spondly Bldg., 639 Diversey Parkway, 
Chicago, II. 

-OOKS, CHAS. A.—from Bethlehem Ship Corp. to 2139 Gilles St., Wilmington, 
Del. 

.RLSON, ‘C. A.—from 1532 Eleventh Ave., to 1414 14th St.. Moline, Il 


ISARTO, JOHN—from 10304 Union Ave., Cleveland, Ohio, to P. O. Bo ‘Ze. 


Rocky River, Ohio. 

\DGE, RALPH—from New Process Gear Corp., to 810 Park Ave., Syracuse. 
N. Y. 

ESNER, RAYMOND-—-from 3055 Ruckle St.. Indianapolis, Ind., to 1495 Elmhurst 
Ave., Detroit, Mich. 


DOWNER, ALVIN C.—from 3737 McGraw, to 1179 W. Kirby. Detroit. Mich 
DOWNIE, P. C.—from 3117 12th St., to 17161 Sunset Ave., Detroit, Mich 
DEVINE, H. A.—from 218 E. 55th Pl. to 7316 Princeton Ave.. Chicago, II] 


DWARDS, W. F.—from 13 Brownes Terrace, Englewood, N J., to U. S. Te 
ing Co., Inc., 316 Hudson St., New York City. 


‘ 
| 


EMERSON, DR. H. C.—from 83 Maple St., to 145 Chestnut St., Springfield, Mass 


YWLER, H. R.—from 77 Everett St., to 43 Rougeley Rd., Arlington, Mass. 

[IBLIN, RICHARD J.—from 1804 Proctor St., to Penfield Apts., 409 FE. Kearsley 
St., Flint, Mich. 

RIGGS, HENRY L.—from.The Bristol Co., Room 1004, Engineering Bldg., New 
York City, N. Y., to 139 E. 66th St., New York City. 

\CKSON, WM.—from Dittmer Gear & Mfg. Co., to 574 Walnut St., Lo 
port, 2 € 

‘BRIDE, A. F.—from 520 Seventh St., to 311 Beech St., Oakmont, Pa 


St., Racine, Wis. 

LATTS, J. C—from 6A Fairfield Sq., Droylsden, Manchester, England, to Ash 
field, Slade Grove, Longsieht, Manchester. England. 

USITZ. L.—from 5348 Russell, to 3514 28th St., Detroit. Mich 

ODNEY, KEITH R.—from Bullard Machine Tool Co., Bridgeport, Conn., to 
New Castle, Delaware. 


ROWE, CHAS. O.—From Electric Alloy Steel ‘Co., 511 Penna. Bldg., Philadelphia 


Pa.. to 330 W. Duval St.. Germantown, Philadelphia, Pa. 
OVEL, AUFRED J].—from D. O. James Mfg. Co., 1120 W. Monroe St., Chi 
cago, Ill., to 5912 Grand River Ave., Detroit, Mich. 
MIM'ON'S, 'C. P.—from Latrobe Elec. Steel Co., 165 Broadway, to 366 Madison 
Ave., New York City. 


SHAW, G. M.—from 642 Munsey Bldg., Washington, D. C., to 1517 Continental 


Blde., Baltimore, Md. 
YRSELL, CARL T.—from The Warren Iron and Steel Co., Warren, Obhto, 
to 112 Dickev Ave., Warren, ‘Ohio. 


WEDLAKE, PERCY—from Washington Steel & Ordnance Co., Washington, 


D. C.. to 125 Atlantic St., R. F. D. No. 8, Anacostia, D. C 


WESLEY. CHAS.—from 651 S. Pierce St., to 348 13th Ave.. Milwaukee. Wis. 
VHITE, W. H.—from Box 296 to 3 Washington St., S. Charleston, W. Va. 
WILLIAMS. W. E.—from 3317 Rhodes Ave., Armour Sta., Chicago, Ill, to 504 


Oakwood Blvd., Chicago, III. 


MAIL RETURNED 


INNER, WM. T.. Ener., New York Shipbuilding Corp., Camden, N. J. 
VES, ROBT. J., Erie Beach, Ont., ‘Canada. 

EBERT, N. J.. 717 W. Genesee St., Syracuse, N. Y 
USTAFSON, R., 1815 13th Ave., Moline, II. 

KNROD, W. W., 1664 Waterbury Rd., Lakewood, Ohio 
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News of the Chapters 


SCHEDULE OF REGULAR MEETING NIGHTS 


OR the convenience of visiting members, those chapters having reg: 
meeting nights are listed below. It is desired that all secreta: 
whose chapters are not included in the list should communicate with 
National Office in order that the list may be as oe as possible 
Charleston—First Tuesday, Kanawah Hotel, 8 p. 
Chicago—Second Wednesday, City Club, dinner 6:30 p. 













n., meet 
8 p. m. 

Hartford—Thursday nearest 10th of month, Jewell Hall, Y. M. ( 
7:45 p. m. 


New York—Third Wednesday, Engineering Societies building, 29 W. 
Thirty-ninth street. 

Pittsburgh—First Tuesday, Chatham Hotel, dinner 6:30 p. 
meeting 8 p. m. 

Rockford—Second Monday, Nelson Hotel. 

Schenectady—Third Tuesday, Civil Engineering Bldg., Union Colle 
Tri Cities—First Thursd: ay following first Monday. 
Washington—Second F riday. 










PHILADELPHIA CHAPTER 


The Philadelphia Chapter held its postponed December meeting 
riday night, Jan. 6 at the Engineers Club. The speakers of the evenii 
were Horace Drever, and Dr. W. M. Mitchell. Mr. Drever, who is engin 
for the Electric Furnace Construction Co., presented an illustrated lectur 
on “Typical Electric Heat Treating Furnaces.” This lecture was very 
teresting and was well received. 

A new and important feature of the meeting was the illustrated tall 
by Dr. W. M. Mitchell on “The Crystalline Structure of Steel.” This was 
the first of a series of short talks on the fundamentals of the heat treating 
art which will be given at each meeting for the benefit of the general mem 
bership. These talks will be very practical, not highly theoretical and are in 
tended to explain and make clear to the ordinary every day users, the term: 
methods an processes in common use. No one engaged in the treating 0! 
steel can afford to miss these practical talks, and Dr. Mitchell’s paper cr 
ated considerable discussion, and proved mutually beneficial to all. 

The January meeting of the Philadelphia Chapter was held in thi 
Engineer’s Building on Jan. 27. H. J. Stagg, assistant manager of the 
Halcomb Steel Co., Syracuse, N. Y., addressed the chapter. Mr. Stagg’s il 
lustrated talk was one of the best that has been presented before the local 
chapter this year, and carried with it the valuable experience Mr. Stagg hai 
while metallurgist for the Halcomb Steel Company before his promotion | 
assistant manager. Mr. Stagg’s pleasing personality, his wide circle 0! 
acquaintances, as well as the high regard in which he is held as a metal 
lurgist all contributed in making the meeting a notable success. 

The second of the series of fundamental talks was given by Edwi 
H. Barker, of the A. H. Wirz & Co., Chester, Pa., on “Local Hardening 0! 
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xtruding Dies.” Mr. Barker’s 
nd proved to be very interesting a 
The local chapter is having a 


paper was illustrated with lantern slides 
nd was exceptionally well received. 

membership campaign which closes on the 
ight of the annual meeting to be held on Keb. 24. 


Last year the annual 
neeting was one of the largest 


held by any of the local chapters, and the 
laim is put forth that this year’s meeting will be larger and better than the 
ist. The list of invited Suests is quite imposing and it is expected that the 
ntire membership will be represented and bring with them the new 
ers they have secured during the drive. National 
e present at that meeting and the chapter is anxious to prove to him that 
they still retain the pep they Previously had, and that they have thoroughly 
lisproved the idea held In some quarters that Philadelphia was asleep. 


LEHIGH VALLEY CHAPTER 


The Lehigh Valley Chapter sheld the third meeting of its series on the 
“Manufacture, Treating and Testing of Steel.” 


mem- 
President Gilligan will 


George C. Lilly, superin 
‘endent of the treatment department, Bethlehem Steel Co., 

ihe excutive board of the Chapter, was the speaker at a meeting of the Le 
igh Valley Chapter held in the Auditorium of the 
n. 9. Mr. Lilly gave an illustrated talk 

This was the third meeting of the 
talks which the Chapter jis conducting on the manufacture, treating and 
testing of steel. As announced in the January URANSACTIONS, this meeting 
was to have embraced “Rolling Mill and Foundry Practice” but the com- 
nittee was obliged to change its plans and Mr. Lilly, who was scheduled to 
talk at a later date. very graciously met the emergency, 

Mr. Lilly’s talk Was a thoroughly practical one throughout. Fully 75 
charts, diagrams and photographs were used to illustrate the many phases 
'! the practical application of heat treatment. Mr, Lilly’s practical interpre 

| defining heat treatment was 


‘ation of the theory of and the terms used in 
to be the clearest and simplest which had 


and a member of 


Easton Public Library, 
on “Heat Treatment.” 
series of practical and elementary 


considered by those present 
been presented to them. 

The results of many tests were shown giving the effects of different heat 
‘reatments upon the physical qualities of steel. Mr. Lilly 
ible length on the factors affecting the quality of heat 
is the influence of the forging Operation, the time 
tor forging and treating, the effect of mass on the physical properties, etc. 
Mr. Lilly also illustrated and discussed some of the equipment such as 
arious types of furnaces and quenching apparatus used in the application 
1 heat treatment of large forgings. The talk throughout was true to the 
orm of the series and gave those attending the meeting much valuable jn- 
rmation which they could apply in their every day practice. 

WASHINGTON CHAPTER 

Uhe January meeting of the Washington Chapter was held on Iri- 
lay, Jan. 20 in ‘the ball room of the Harrington Hotel. The paper of the 
evening was by T. Holland Nelson, steel works manager of the Henry 
Disston & Sons Co., Philadelphia, Pa. Mr. Nelson’s subject was a com- 


parison of American aud English methods of producing high grade crucible 
steels, 


ever 


spoke at consider- 
treated product, Such 
allotted for heating both 


High grade tool steel demands the greatest skill, 
knowledge for its proper manufacture, The position of Sheffield in the 
history and development of steel js known wherever tool steel 
reason of his experience in America and abroad. 


experience and precise 


is used. By 
the speaker was particularly 
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fitted to contrast the methods of producing crucible steel in the Sheff 
district with that produced by the best American practice. A comparison 

the English product, made in the clay pot in coke hole furnaces, with ¢| 
\merian product, made in the graphite crucible in regenerative gas fi) 
naces, showed many striking differences. Interesting details of the yp 
terials used and compositions made were brought forth. The meeting \ 
largely attended and proved of much interest. 


CINCINNATI CHAPTER 


The Cincinnati Chapter held its regular January meeting on Monda 
Jan. 23 at the R. K. LeBlond Machine Tool Co.’s plant. President F. | 
Gilligan was present and after. an interesting talk on society affairs, pr 
sented a paper illustrated with lantern slides on the subject of “Wha 
Happens to Steel When You Quench It.” This was the first opportunit 
many of the members had to become ac cqurainted with Mr. Gilligan, and - 
very excellent turn-out greeted the president 


SOUTH BEND CHAPTER 


The December meeting of the South Bend Chapter was held on De 
13, in the Recreation Building of the Studebaker Corp. Cider, doug! 
nuts, cigars and cigarettes were served. About 55 attended the meeting 

The meeting took the form of a general discussion. Slips of pape 
were passed to each person on which they were to write a question 
be brought before the meeting. “These were then read and a discussio: 
followed. The questions produced a great deal of discussion which had 
to be limited to 15 minutes for each question. At the end of the discus 
sion V. A. Crosby, metallurgist at the Studebaker foundry, read a short 
paper on “Reconnoitering in Automotive Circles.” 

One of the best meetings the South Bend Chapter has held for some 
time, considered from the point of interest, and discussion took place on 
Jan. 10 at the Y. M. C. A. building. William Finkl, of A. Finkl & 
Sons, Chicago, was the speaker of the evening, selecting the subject ol 
“Die Blocks.” He handled his paper in a most capable manner. The 
discussion lasted for two hours after Mr. Finkl had finished the presen 
tation of his ‘paper. 

The next meeting will be held on Feb. 14 and will be addressed by) 
President Gilligan. 

HARTFORD CHAPTER 


The February meeting of the Hartford Chapter was held in Jewell 
Hall on Thursday, Feb. 9. The »rincipal paper was presented by A. H 
d’Arcambal, metallurgist of Pratt & Whitney Co. Mr. d’Arcambal has 
made extensive investigations of the effects of variations in composition 
and heat treatment on the life of high speed steel cutting tools. These 
investigations were conducted for the purpose of determining the best 
composition and best heat treatment to be used for tools manufactured 
by the Pratt & Whitney Co. His talk was illustrated by lantern slides, 
and was very instructive. 

At this meeting, specimens were distributed, to be heat treated for 
the March Contest Meeting. 

Particular attention is being given at the present time to arrange 
ments for, the plant visitation on April 29 at the New Departure Co.. 
Bristol, Conn. This ‘meeting has been arranged through the courtesy) 
of the Bristol company, and will consist of the inspection of the entire 
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tanufacturing plant. The inspection will start a 9 a. m. and dinner 
vill be served at the New Departure plant at noon, and the afternoon 
vill be devoted to talks. 

This meeting has been arranged through the efforts of the local 
hapter and will be considered as a joint meeting of engineering socie 
ties, under the auspices of the American Society for Steel Treating and 
the Hartford and New Britain Sections of the American Society of Me- 
‘-hanical Engineers. It is expected that all of the New England sec 
ions of the above societies will be represented. 

The Heat Treating plant of the New Departure plant is as large 
nd up-to-date as any plant in the New England section and the chapter 
; looking forward to this meeting being one of the most interesting as 
vell as the most instructive that they have ever held. 

The list of meetings for the remainder of the season is as follows: 


\[arcH 10:—Heat Treatment Contest. Everyone is invited to compete for the prize 

\priL 13:—“The Characteristics of Tool and Alloy Steels,” by Dr. John A. Mat- 
thews, President Crucible Steel Co., Pittsburgh. 

\priL 29:—9:00 a. m., Inspection of New Departure Co. Plant, Bristol, Conn., Cour- 
tesy of the New Departure Co. All New England Chapters of American 
Society for Steel Treating and American Society 
neers are invited. 

\fay 11:—“The Inspection and Heat Treatment of Steel,” by J. J. 
ry Souther Engineering Co., Hartford, Comn. 

une 8:—Annual Banquet. Speakers to be announced later. 

In addition to the subjects announced above, some time will be 
vening to: 


of Mechanical Engi- 


Curran, The Hen- 


devoted each 


1. “Question Box;” 2. Short reviews from current literature on steel treating 
ind equipment; and 3. Some unique heat treatment effects ol 


bserved by members. 
SCHENECTADY CHAPTER 


The December meeting was held on Dec. 20 at the regular meeting 
place, the Civil Engineering building, Union College. A paper was pre- 
ented by W. E. Ruder, metallurgist, General Electric Co., on the sub- 
ject of “Fatigue of Iron and Steel.” About 55 members and guests were 
present, and enjoyed Mr. Ruder’s presentation of this subject very much, 
ind they also participated actively in the discussion. Special singing and 
moving pictures served as ‘the entertainment of the evening. 

The January meeting was held on the 17th when President Gilligan 
paid his annual visit to the chapter and presented a very interesting paper. 
Secretary Eisenman was also present and gave a few remarks with ref- 
erence to the progress of the National Society. Moving pictures, through 
the courtesy of the General Electric Co. were also shown. 

The Schenectady Chapter has issued a very fine little folder giving 
the dates and subjects of their meetings throughout the year, as well as 
\ list of their chapter officers and the executive committee. 


NEW HAVEN CHAPTER 


The regular monthly meeting of the New Haven Chapter was held 
on Wednesday evening, Jan. 25 at the Hammond Laboratory, Yale Uni- 
ersity. This consisted of the inspection of the excellent equipment of 
the laboratory as well as a few short practical talks. 

Much interest is being aroused by the prospect of a night course in 
metallurgy to be given at Yale University during the coming fatl and 
winter, under the auspices of the Hammond Laboratory and with the co- 
operation of the New Haven Chapter. Professors Mathewson and Phil- 
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Fel, 


lips of Yale are working on the course in co Operation with the fol], 
ing committee appointed irom the chapter: red 
members: Major A. Bellis, Walter \urand, 
Dunlevy. 


VW | 
Daw less. ( hairma; 


| 
James Black and lame | 


TRI CITY CHAPTER 


One of the best meetings the chapter has held for some time 


5 . ie ‘ . 2 é cae Wa 
that in honor of the official visit ot National President Gilligan Ouit, 
a large number attended the dinner held in the Davenport Chamber ., | 
Commerce On Jan. <6. In addition to President Gilligan’s Wustrated tall 
motion pictures showing the Manulacture of steel] lor sheets ana , ‘i 
were given through the courtesy of the Bureau of Mines, 
CHICAGO CHAPTER 

The January meeting of the Chicago Chapter was held at the 
Club on Jan. 11 when over 100 members and guests Participated I 
practical discussion upon a number of very Interesting subject Many 


of the questions brought up are published in the 


Question B 
other section of this Issue 


of TRANSACTIONS. President Gilligan \ 
the speaker for the February meeting to be held at the City Club on th, 
9th. | 


The following announcement issued py the Lewis Institute 
special interest to members of the Society, 


lhe department of mechanical] engineering of Lewis Institute an, 
lollowing evening courses covering subjects of interest to members of 
\pplications Should be filed at once, preferably by Feb, 1 \pplicatio 
alter the quota has been filled will be placed on the Waiting list, Secs, 
On Monday and Tuesday, Feh 6 and 7, and continue, two evening 
lor 15 weeks. 
3B-Heat ‘reatment of Steel \ lecture and shop practice course emb 
\ study of the iron carbon diagram: the effect of heat and work 
crystalline structure of steel: methods of selecting different grades of steel: », 
ods of measuring temperatures and of calibrating Pyrometers; critical tempers 
and how determined: theory of forging and effect of improper methods: 
of annealing: hardening, grain refining, quenching, tempering, drawing: 
of case hardening: Causes of warping and Cracking of hardened steel pice 
ing for hardness and other physical properties; treatment of 


high speed and 
alloy steels: discussion of 


various probleme met in daily practice by heat tri 
shop foremen. steel salesmen, etc Monday and Wednesday 
Monday, Feb. 6, 6:20 to 9:40 p. m. Tuition $20.00. 

3E Metallurgy Of Iron and Steel—A lecture course in descriptive metal] 
tended, primarily, for the nontechnical men ip the iron and Steel indust; 
desire to know the “why and Wherefore” of the materials with which they y 
A genera] study will be made of the blast furnace. 
furnace, puddling, and crucible processes This should make it clear why one 
of steel.is better than another for a given purpose \ 
the operation of rolling mills. forge plants. and foundries. The last mentio: 
will include a brief study of cupola operation and molding embracing the p 
duction of Stay, white, and malleable cast irons \ study will he made o 
various defects in steels and Cast irons, including their Causes, methods of detect 
Possibility of elimination, and their bearing on the physical properties of finish 
products. The entire subject will he viewed from the standpoint of the engin 
and user of iron and steel Monday and Wednesday evening. First sessi 
Monday Feb. 6, 6:20 to 8 p. m. Tuition $10.00 

3D Metallography of Iron and Steel—A course in 


evening. Firs; 


bessemer, open hearth, el 


survey will be made al 


the preparation and microscoy 
examination of variously treated specimens of low and medium carbon Steels, to 


steel, high speed, and other alloy steels, wrought iron, and the various cast iro 
Students prepare their own Samples for “xamination employing the methods us 
in commercial laboratory practice. They make photomicrographs of many of the: 
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cimens \ student satisiactonly completing this course should be able to in 
t 4 
rnpret photomicrographs, and correctly diagnose a defective piece of steel. Lec 
pre l i i } 
res follow Sauveurs JMetallography of Jlron and Ste luesday and Thursday 


ning. First session, Tuesday Feb. 7. 6:20 to 9:40 p. m. Tuition $20.00 


BUFFALO CHAPTER 
the Buffalo Chapter held its regular January meeting on Jan. 17 at 
1e Genesee hotel. Prot. D. W. Wilson of the Massachusetts Institute 
rechnology was to have presented a paper on the “Principle of Basic 
Open Hearth Steel Making’, but was unavoidably detained and could 
not be present, however the meeting was turned into a general discus 
sion meeting led by Chairman Blocksidge and proved to be very interest 
ing. A number of very important subjects were considered and discussed. 
the Febrnary meeting will be addressed by President Gilligan and 


will be held on Wednesday, Feb. 15. 
MILWAUKEE CHAPTER 


On Tuesday, Jan. 24, at the Medford hotel, the Milwaukee Chapter 
held its regular monthly meeting. ‘he speaker of the evening was Na 
tional President Frank P. Gilligan, of the Henry Souther Engineering 
Co., Hartford, Conn., who presented a very interesting paper on “Mate 
rial and Workmanship”. 

President Gilligan also presented various items of interest showing 
the activities of the National Society. [lis visit was thoroughly enjoyed 


PROVIDENCE CHAPTER 

the January meeting of the Rhode Island Chapter Jan. 4 was ad 
dressed by Stanley P. Rockwell, metallurgical engineer on the subject of 
“Carburizing”’. “The talk was illustrated. 

Mr. Rockwell's experience as metallurgist with the New Departure 
Mfg. Co. and his further experience as consulting metallurgist, pat 
ticularly qualified him to speak on this subject which included: carburiz 
ing materials; steels and their selection; impurities in steel affecting heat 
treatment; soft spots from.carburizing, hardening, grinding and testing. 


ROCHESTER CHAPTER 
The Rochester Chapter held its January meeting on Wednesday, 
lan. 11 at the Rochester Engineering Society rooms. The speaker of the 
evening was George Berry, chief chemist of the Haleomb Steel Co., 
syracuse, N. Y., who selected as his subject “From Ore to Steel”. His 
paper was illustrated and was of particular interest to all users of steel 
\ large number was in attendance. 


DETROIT CHAPTER 

lhe second December meeting of the Detroit Chapter was held at 
the Board of Commerce on Thursday, Dec. 29, and was addressed by 
ludge Pliney W. Marsh on “Things of Interest to -Detroit Citizens”. 
ludge Marsh had a thorough knowledge of the things that would interest 
Detroit citizens and his talk held the closest attention during its pre 
sentation. 

The first January meeting was held on Monday, Jan. 9, at the De 
troit Board of Commerce. The first meeting of the new year proved 
to be decidedly successful and a very interesting paper was presented 
y W.°G. Calkins, metallurgist for the Detroit Twist Drill Co. Mr. 
Calkins’ subject, “Forged High Speed Milling Cutters”, was handled in 
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such a capable manner and proved so instructive to the tool men, de 
signers, hardeners, and makers who were present that a considerable 
amount of discussion followed. 


The second January meeting was held on Monday, Jan. 23, and was 
addressed by Henry Traphagan, consulting metallurgist of the Toledo 
Steel Castings Co., whose subject was “Fatigue of Steel”. The notice of 
the meeting also contained the following note of interest to the member 
ship: 

“A class in elementary me tallurgy will begin on Tuesday, Jan. 31, 
at Cass Technical high school, continuing every Tuesday evening from 
7:30 to 9 o’clock, to consist of lectures and recitations, lasting until the 


middle of June. Register January 30 or 31 in the school annex 
Second and High Street.” 


NEW YORK CHAPTER 
The general meeting of the New York Chapter was held at the En- 
gineering Society’s building on Wednesday Jan. 18 at 8:00 p. m. Arthur W. 
I’. Green, chief of the laboratory of the John Illingworth Steel Co., Phila 
delphia, presented an illustrated lecture on “The Annealing and Treating of 
Tool Steels.” Mr. Green presented a very capable and instructive paper, 
and all those present were strong in their praises of the excellent man 

ner in which Mr. Green had handled the subject. 
The practical talks for the remainder of the season are as follows 


, Cornel 


FEBRUARY :—Case hardening (carburizing and subsequent heat treatment) Ways 
doing 1t, and what it does to a piece of steel. 

Marcu :—Sectional Meeting, Friday, March 3. 

Apri :—Treatment of high speed steel. 

May :—Hardening room troubles, shrinkage, warpage, scaling. 

June:—Spotting the reason for failures in service. Practical uses for microscopes and 
physical testing machines. 

Added Attraction:—Current events, a 10-minute talk at each meeting on recently, 
published items of interest to heat treaters. Come to the meetings and 
get into the discussions of the topic presented. 


CLEVELAND.CHAPTER 


The Cleveland Chi ipter held its regular monthly meeting at the Cleve 
land Engineering Society’s rooms, Hotel Winton, Friday evening, Jan 
27. The paper for this meeting was presented by W. R. Chapin, di 
rector of testing department of the E. C. Atkins & Co. of Indianapolis 


The title of his paper was “Properties of Some Steels in the eeden- 


ing Range”. Mr. Chapin is a very capable metallurgist and a very pleas 
ing speaker and had a real message for the large number in attendance 
Dinner was served at 6:30. 


C. G. Shontz, chairman of the Cleveland Chapter, taught the January 


class in metallography in the Cleveland School of Technology of the 
Y. M. C. A. Mr. Shontz taught some classes on heat treating last 


semester and met with great success. 


SPRINGFIELD CHAPTER 


The Springfield Chapter held its regular January meeting on Friday. 
Jan. 27 at the auditorium of the Chamber of Commerce. The speaker of 
the evening was Walter F. Graham, metallurgist of the Henry Souther En- 
gineering. Co., Hartford, Conn. Mr. Graham’s lecture was illustrated with 
lantern slides, and was presented on the following subject, “The Variation 
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Hardness of Hardened Steel.” The attendance was very 
nd all present enjoyed Mr. Graham’s talk. 
or a visitation to the government arsenal, 


satisfactory 
Arrangements have been made 
Saturday afternoon, Feb. 24. 


NORTH WEST CHAPTER. 

The regular meeting of the North West Chapter was held Wednesday 
vening, Jan. 18 at the Manufacturers’ Club. Dinner 
.:30, and the business meeting commenced at 7:30. The program commit- 
ee was very fortunate in arranging an interesting evening. Three reels of 
notion pictures were exhibited. These pictures were produced by the 
Commonwealth Steel Company of St. Louis, Mo., and showed the methods 
{ manufacturing open-hearth cast steel devices used in the construction 
\§ locomotives and cars. The pictures were explained by members of the 
Executive Committee who very gladly answered many questions that were 
asked at the close of the meeting. 


SYRACUSE CHAPTER 

The monthly meeting of the Syracuse Chapter was held on Jan. 6 in 
the auditorium of the Chamber of Commerce. Due to unforeseen circum- 
stances, the regular speaker of the evening was unable to be present and 
consequently H. J. Stagg, chairman of the local chapter, substituted. 
\Mir. Stagg’s paper was unusual in that its scope was wide and he did 
not dwell too much on theory but quoted directly from experience with 
actual conditions. His fervid battle cry of “Heat slowly and uniformly, 
quench in suitable medium and draw immediately” will remain for some 
time with his hearers. About 100 attended the meeting. 


INDIANAPOLIS CHAPTER 
The January meeting was held on Jan. 10 at the Chamber of Com- 
merce where a very interesting meeting took place. Moving pictures 
were shown. ‘The question box was made a very important portion of 
the meeting and an elaborate discussion was participated in by the large 
number in attendance. W. R. Chapin, metallurgist FE. C. Atkins & Ca. 
will be the speaker at the chapter meeting on Feb. 6. 


BOSTON CHAPTER 
The Boston Chapter January meeting was held on Friday evening, 
Jan. 20. Stanley P. Rockwell, consulting metallurgist of Hartford, pre- 
sented a very interesting paper upon the subject of “Carburizing”. Mr. 
Rockwell was true to his previous reputation of being a first- class. speaker 
and of having a fund of information upon this subject. The amount of 
discussion secured was very large and proved to be exceedingly profitable. 


ST. LOUIS CHAPTER 
The St. Louis Chapter held its regular meeting at the Engineer’s Club 
at 8:00 p. m. on Friday, Jan. 20. The meeting was designated as a practi- 
cal meeting, and was addressed by G. S. Rogers of the E. F. 
Co., on “Case Hardening,” and C. B. Swander of the Wagner Electric Mfg. 
Co. on the subject of “Quick Tests.” The meeting was very well attended 


and especially interesting. Quite a number of questions were presented and 
answered. 


was served as usual at 


Houghton 


CHARLESTON CHAPTER 
One of the best meetings the Charleston Chapter has had for.some 
time was held on Thursday, Jan. 19, at the Kanawah Hotel. President 
Gilligan paid his first visit to the chapter and was greeted by a very 
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large attendance of members and their friends who enjoyed immensely 
the opportunity of meeting the National President. C. A Gosztony; 
presented an interesting paper on “Forging Practice” at the same meetino 

Lt. Col. A. I. White, past president of the National Society, will pe 
the speaker at the meeting on March 7. His paper probably will be op 
the subject of “top discard” which will be of special interest to the 
United States Naval Ordnance Plant. 


ROCKFORD CHAPTER 
At a recent meeting of the Rockford, Ill, chapter, Otto F. Muehle 
meyer, metallurgist of the Barber-Colman Co., Rockford, Hl., presented 
an exhaustive paper on the hardening of steel. 
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fis \L. arrangements have been made for holding 
and exhibit of the \merican oundrymen’s \ssociation and 


the annual convention 
| allied SO 
Instead of in 
announced by 
reached following confer 
nees on Jan. 18 and 19 with Mayor Kohler, of Cleveland, at which time 

was learned that due to the incomplete condition of the municipal audi 
lorium, uncertainty as to when it would be Open to the public, and the 
manner in which it would be operated, it would be impossible for the 
city to give a lease for any specific date in 1922. Because of these 
agreements, the present administration refused to honor the agreements 
which the previous administration had entered into with the Foundry 


ieties In Rochester, N. Y., during the week of June 5-9. 
Cleveland as announced previously. This decision, just 
C. E. Hoyt, secretary of the association. wac 


men’s association. 

Rochester prey iously had extended an invitation for this year’s meet 
ing and with the Invitation promptly reaffirmed. that city was made the 
linanimous choice of the convention and exhibits committee and the 
oard. All the activities of the association will be centered at I“xposi 
ion Park, a million dollar show place located l¥2 miles from the city. 
Comfortable and commodious assembly rooms for general and auxil 
iry meetings are available. while buildings No. 3. 4 and 5, all directly 
onnected afford better accommodations for al] classes of exhibits than 


lave been found in any city where exhibits have been held, it js under- 
stood. 


\Ithough it is known that the metalworking industry, 


because of the 
inherent hazards of its nature, 


has always been among the leaders in jn 
dustrial safety, it has never been established definitely 


oa 


‘ how many persons 
in the metalworking industry are engaged in 


accident prevention and in 
lustrial health work, or how this industry compares with other indus 
tries in this respect, A]] this will soon be shown when a census -of safety 
men in the metalworking industry is completed. 
taken by the National Safety Council along with 
in all other industries and in public safety work. 


This census now being 
the census of safety men 


This census will give a good indication of the extent 
health work in metalworking plants all over the country and will afford 
the first basis of comparison with the similar work being undertaken in 
other industries. This is the first time that any attempt has ever ‘been 
made to list the thousands of people who are now professionally engaged 
in the safety movement. The census will include not only members and 
employes of members of the National Safety Council, but all persons en- 
gaged in safety and industrial health activities and not connected with 
the council at all. Many of the principal metalworking plants are mem- 


of safety and 


bers of the National Safety Council. 
Every person professionally engaged in industria] 


or public accident 
Prevention or industrial health work—whether he 1s 


devoting all or only 
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part of his time to accident prevention—is urged to assist in the taking 
of this census by sending to the National Safety Council,, 168 North 
Michigan avenue, Chicago, his name and the other data request ed in the 
council’s census form reproduced below. 


It is expected that when the job of taking this census is complet 
there will be registered at the headquarters of the council the name 
every man and woman responsible for the safety work of every indu 
trial plant, public utility, municipality, and every organization which d | 
votes any part of its efforts towards the promotion of either industri 
or public safety, in the United States. Up to the present date no 
data have been in existence. 


SUK 


Such a record will enable the council to find speakers on industi 
and public safety for any occasion in any locality; authors for speci: 
articles on accident prevention; writers of safety textbooks; lecture: 
on accident prevention and industrial health work for universities and 
colleges. At present the council continually receives requests from in 
dustrial companies, municipalities, civic associations, clubs, schools, 
leges, and other organizations for help in finding speakers or writers 
safety subjects. 


CQO] 


() 


Following is the form which all safety workers are requested to | 
in and send to the National Safety Council; 168 North Michigan a 
nue, Chicago: 


05s Bh bed pdaitad a Sh a8 4.0.6 9:4 05 ceh eke AeA RGN tobe Sire ae © ° 
Company or organization .............4. Ee ey aro 
RIE. abet wold on adenth's dilen taeda i'w $ Slots Aa® He Nc eld suis s 2. 
PERS GL COMMIRUTN © ORUUEOD 6.5.4 no. 4 f8. dies 8 Kho baie aes cnceee.. 


Is safety your principal work? 
Please check other activities you engage in: 


Fire protection Legal 

Health and sanitation Insurance 

Workmen’s compensation and claims Welfare 

General executive (such as manager or Kducational 
superintendént) 

Engineering (other than safety) Industrial relation 


How long have you been in your present position? 
Technical or other special education? ..............0cee eee eeeeeeee 
SAMO fg «vide ow Sipethodh 414d ol he p Nite Site ae. ee BOE wy eo . | 


Bee askbes ube peur occ ee healed theghemwligdbeeas ss... 


W. S. Rockwell Co., furnace engineers and contractors, 50 Chui | 
street, New York, announces that Gibbons Bros., Ltd., Dudley, Worc: | 
ter, England, has been appointed as representatives of that company | 
the British Isles. 


The Canton Forge & Axle Co. has acquired the drop forge plant 
the Standard Parts Co., Canton, O. It is equipped with forging and h« 
treating devices, including drop hammers up to 12,000 pounds and upset 
ting machinery. Axles and other drop forgings for high-grade aut 
mobiles have been turned out. The new management will enter the mai 
ket for commercial drop forge work in addition to the automotive wor! 
This can be produced from the smallest to the largest heat treated alloy 
forgings ready for machining. The shop organization which has spe 
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alized on intricate heat treated alloy forgings, will remain unchanged 
inder the new management. The company is capitalized at $300,000. 
‘ficers of the new company are: President, F. C. Moore; secretary, 
|. C. Holloway; general manager, Thomas F. Dupuy; chairman of the 
rectors, F. A. Poor. Mr. Moore is president of the P. & M. Co., Chi 
igo, manufacturer of railroad supplies. Mr. Holloway and Mr. Poor 
re also associated with the P. & M. Co. 
Market of a multistage fan blower is the purpose of the increase 
un $15,000 to $60,000 in the capitalization of the Syracuse Industrial 
ras Co., Syracuse, N. Y., manufacturer of heat treating equipment. The 
mnpany does not expeet to add any new equipment as the manufacture 
its new product is to be carried on in the shop of W. C. Lipe, Syra 
use, machinist. 


(he Surface Combustion Co., Inc., industrial furnace engineers and 
manufacturers, 366-368 Gerard Ave., New York, has been awarded the 


contract for an automatic heat treating furnace to be installed at the 


('nited States Naval Ordnance Plant, South Charleston, W. Va. This ts 
furnace for heat treating 16-inch armor piercing shells. 

The Combustion Engineering Corp., New York, has opened a new 
ranch office at 806 First National Bank building, Pittsburgh. ‘This 
ffice will be in charge of W. C. Stripe, formerly manager of the Phila 
delphia office of the same company. 

\mong the recent specifications approved by the American [*ngineering 
Standards Committee, 29 West Thirty-ninth street, New York, were 
\ 32-14, cold drawn bessemer steel automatic screw stock and A 54-15, cold 
drawn open-hearth steel automatic screw stock. These specifications may be 
found in the 1921 volume of the American Society for Testing Materials 
Standards or copies may be obtained from the American Engineering Stand 
irds Committee for 25 cents each. 

ive steel casting manufacturers who have co-operated in research 

rk for a period of about 12 months now have constituted themselves 
nto the Electric Steel Foundries Research Group. Major R. A. Bull 
has been selected to serve in the capacity of research director. The re 
search headquarters of this group which heretofore have been at Se 
wickley, Pa., have been removed to the Spondly building, 639 Diversey 
Parkway, Chicago. The steel casting plants constituting this group in 
clude the Lebanon Steel Foundry, Lebanon, Pa., Ft. Pitt Steel Casting 
Co., McKeesport, Pa., Michigan Steel Castings Co., Detroit; Electric 
Steel Co., Chicago, and the Silver Steel Casting Co., Milwaukee. 


According to a recent bulletin of the American Engineering Stand 
ards Committee, 29 West Thirty-ninth street, New York, the secretary 
of war has directed that supply branches of the army utilize in connec- 
tion with their specifications the standards that have been or may be 
adopted by the American Engineering Standards Committee. “This is 
part of a general policy of the war department to co-ordinate its whole 


(Continued on Page 37) 
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EMPLOYMENT SERVICE BUREAU 


The employment service bureau is for all members of the Society. If you wish 
a position, your want ad will be printed at a charge of 50c each insertion in two 





















This service is also for employers, whether you.are members of the Society or 
If you will notify this department of the position you have open, your ad 
will be published at 50c per insertion in two issues of the Transactions. 


I ee must 











Important Notice. 
In addressing answers to advertisements on these pages, a stamped envelope i 
containing your letter should be sent to AMERICAN SOCIETY FOR STEEL ‘4 
rREA rING, 4600 Prospect Ave., Cleveland, O. It will be forwarded to the prope: 
destination. It is necessary that letters should contain stamps for forwarding. 
POSITIONS WANTED MET ALLURGIST—College graduate, 
FOREMAN OR ASSISTANT FOREMAN Two metallurgist with prominent automotive conce: 
years as hardener and two years as foreman of heat years experience in general heat-treating, case 
treating department, where employed at the present pytometry, microscopic examination an 
time Has also had course in Metallography. Eastern analysis. 2-10, ‘ i 
location preferred. 1l—11 1 deciles sled ne be 
(Sg Sh, copeateneagl onde tests ASSISTANT—METALLURGIST—Technica 
CHEMIST & METALLURGIST. Ten years general "ate. Specialized on Pyrometer maintenar 
experience in chemistry covering coal, oils, paints and installation. Five years experience in heat § 


varnishes, rubber, brasses, steels and cement. Fiv c 
years experience in analysis, manufacture and heat 
treatment of tool and alloy Was foreman in 
charge of electric furnace for 2 years. Location around 
Chicago preferred. Married. Salary desired $150.00 
1—12 


HEAT TREATING FOREMAN. A man with six 
years experience in the hardening of tools, dies, etc., 
desires a position where he can use his knowledge to the 
best degree. Has worked in some of the largest plants 
in the country and can furnish the best of references. 


Address 1-5. - a 
METALLURGICAL ENGINEER. Extensive ex 


perience with large firms and steel mills. Has served 
as metallurgist in large production steel mill, Age 27, 
Married. No preferences as to location. Willing to 
consider any position in the metallurgical department, 
annealing or heat treating departments providing there 
is an opportunity for advancement. Address 1-10. 


steels. 


METALLURGIST—With twelve years experience 
with automobile, locomotive, munitions and alloy steel 
manufacturers. Familiar with the manufacture, heat 
treatment and properties of afl general iron and steel 
specifications, Open Hearth, Electric Furnace and 
Cupola practice. Age 30, married. Address 1-15. 


SUPERINTENDENT OR FOREMAN—In heat treat- 
ing department; 21 years experience in heat treating. 
Employed at present with large heat treating plant. 


Desire to make change. Salary desired $3000. Address 
10-2. 


TECHNICAL GRADUATE—As metallurgist or super- 
intendent of heat treating department. Six years of ex 
tensive experience in chemical and physical testing and 
heat treatment of carbon and alloy steels in automobile 
and aeronautical motor plants. Best of references. 
Eastern location preferred. Salary desired $250 per 


month. Address 11-1. 


FOREMAN OR INSTRUCTOR—Nine years instruc- 
tor forge work, College Cornell University; four years 
foreman toolsmith and steel treater of large ship-build- 
ing corporation. Thoroughly experienced in all classes 
of steel. Wagesreasonable. Location preferred, Ohio, 
Massachusetts, New York, Pennsylvania, and Con- 
necticut. 2-5 


METALLURGIST—Chemist or Superintendent of 
Heat Treatment. Technical graduate. Extensive ex- 
perience with some of the largest companies in the 
coustry, also steel mill experience. Heat treatment, 
tool hardening, annealing, pyrometry, chemical analysis, 
physical testing, metallography, magnet testing, tool 
testing, investigation of trouble and research. Age 26 
Reasonable salary desired astern location preferred 


, l S 





department and laboratory of several large 
parts manufacturing companies I xperier 
handling of men. (Write for detailed experien: 
tion preferred Cleveland. Salary desired 
Address 2-25 


TNR Ae LN SS 3 


METALLURGICAL ENGINEER—Columbia | 
versity graduate. 7 years experience in steel t: 
plant, also research department of large steel 
facturing company. Experience included layi: 
and overseeing commercial heat treatments of 
automobile parts, and similar products, and te 
same; design and installation of heat treating 
ment; installation and maintenance of py: 
research work on high tensile and shock re 
structural steels, tool steels, magnet steels, ets 
examinations and microphotography; mag 
measurements; critical temperature measure: 
Salary $200—$250 per month, depending on locat 
Address 10 3, 


HEAT TREATING FOREMAN—Two years p 
metrical and heat treatment of gun forgings; one 
heat treatment and physical testing of rolled bars 
and simple analysis; 144 years heat treatment, 
burizing, and hardening of automobile forgings 
Address 9 5S. 


ee 


FOREMAN: 30 years practical experience in 
treating, forging tool Rasiinalans carbonizing. 5 
as foreman of heat treating. Location preferre 
Pennsylvania, New Jersey, or Maryland. Sa 
desired $200 per month. Address 9-3. 


CHEMIST OR HEAT TREATER—Technical ¢ 
uate. Experience in chemical and physical test 
heat treating of steels, platinum metals and rare ear 
Best of references Reasonable salary. Address 12 


POSITIONS OPEN 
STEEL SALESMAN—To travel in Pittsburg 


tory—Selling experience and knowledge of heat 

ment desired. Salary to begin $2700 to $3000, Add 

2-20. \ 
ANALYTICAL CHEMIST—Must be a correct 

rapid worker thoroughly familiar with the analy: 

ferrous and nonferrous metals. State in reply ed 
tion, experience and salary desired. Address 2-22 


SALESMAN WANTED—Living in Connecticut 
cover that territory on cutlery steels, tool steels, « 
rolled strip, etc., for a company well known in the te! 
tory Prefer a man with practical knowledge of stee 
some selling experience, Address 2-30 





wish 
two 


y or 
ad 
nust 


lop: 
REL 


Oper 


am ioca 


years p 


d bar & 
tment 
4 fors 


ice 
iz 
reterre 
nd pa 


nical ¢£ 
cal 
rare eat 


dress 12 


DO. Ad 


analy 
eply « 


»” 
PSB 2-2 


necti 


steels, 
in thet 
rot stee 





LDV ERTISING 





SECTION 37 





Sate 


Se aol RRR at 2 


— 
1 PIR Bedi 






(Continucd: from Page 35) 

pply system with the best commercial practice, and to support a na 
nal program of engineering and industrial standardization. Colonel 
ainwright, assistant secretary of war, is an enthusiastic supporter of 
ch a program of standardization and congress recently provided that 
shall be charged with the supervision of the procurement of all mili 
ry supplies and other similar business of the department. All branches 
the army are included in the order. 


The Quigley Furnace Specialties Co., Inc., New York, is circulating 
Lpage leaflet in which the use of a refr: ictory material for making one 
baffles is designed. The bulletin is well illustrated. 


\ forge shop and foundry for its water department is being built by 


1 


the city of Philadelphia. <A general contract for the work has been given 
to F. J. Ryan & Co., industrial engineers, Philadelphia. [Equipment to be 
installed includes forges, billet heating furnaces, heat treating furnaces, core 
ovens, brass furnaces, lead furnaces, pumping and air pressure system and 
an oil-burning system for the heating boilers of the plant. 


the Combustion Engineering Corp., New York has recently opened 
two branch offices. One is at 216 Latta Arcade, Charlotte, N. C., and the 
other is at Seattle, Wash., where the Fryer-Barker Co. will be the represen 
tative 


-ffective Dec. 1, Nelson B. Gaskill of New Jersey became chairman ok 
the Federal Trade Commission for a term of one year. Mr. Gaskill, wha 
was vice chairman during the past year succeeds to the chairmanship under 
a rule which provides for rotation in the office among the several com 
missions. He was appointed to the commission in December, 1919 and 
entered upon duty in February, 1920. He served as assistant attorney 
general of New Jersey from 1906 to 1914. During the World War he 
erved as a lieutenant colonel. 


\ccording to a —e announcement, the annual meeting of the lron 
and Steel Institute will be held May 4 and 5, at the Institution of Civil 


Icngineers, London. ‘The annual dinner will be held on evening ot 
May 4. 


John F. Keller and S. A. Richardson, of the department of mechan 
cal engineering, Lewis Institute, Chicago, announce that they are pre 
pared to act in an advisory capacity in connection with heat treatment, 
case carburizing, and similar metallurgical problems and to accept a 
limited amount of laboratory work involving physical testing, deter 
mination of critical temperatures, preparation of photomicrographs and 
pertinent work. 

A special resistor electric muffle furnace, which will stand a tem 
perature up to 3600 degrees Fahr., is now being built for use in the 
department of chemical engineering, University of Wisconsin, Madison, 
Wis. This furnace with several others for melting purposes was de 
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signed and constructed largely by students in the course of electric fur 
nace practice. The heat treating furnace is unique in that it combines 
all of the advantages of a gas furnace with the higher temperature an 
temperature control possible in an electric furnace. It is fitted for in 
vestigation of refractory materials and heat treatment of metals ove: 
the highest temperature range. As it will operate continuously at o; 
over 2000 degrees Fahr., with only 4 kilowatts at a cost of but 6 cents 
per hour or one-fifth as much as it costs to operate a gas furnace under 
similar conditions, the furnace offers exceptional economic qualities. 


The Fitzgerald Forging & Heat Treating Co., Springfield, Mass. 
was organized recently and will operate a plant at 576 St. James ave 
nue, in that city. M. V. Fitzgerald and Thomas J. Fitzgerald 
partners. 


are 


For cleaning small metal parts, the Pangborn Corp., Hagerstown, 
Md., recently has developed a small sand blast which is portable and may 
be picked up and carried around. ‘The hose machine consists of a suc 
tion type gun, with the blast action controlled by a trigger in the handle. 
Compressed air passing through the air jet creates a vacuum by which 
the abrasive material is brought from the hopper to the gun body, 
which forms a mixing chamber for the air- and abrasive where it is 
given a swirling action, as produced by rifling of a gun barrel. This pro- 
duces great effectiveness for the blast stream. Quickly interchangeable 
nozzles make possible its use in plants having the smallest volume « 
compressed air, or the least work. It operates at any pressure from as 
low as 5 to 100 pounds per square inch. A small cabinet is manufactured 
that can be set over the hopper of the hose sandblast and supplies an 
economical means of cleaning small parts, furnishing a complete self 
contained continuous cabinet sandblast. 


»} 


Oil burners and oil burning furnaces are described in 32 -page bulletin 
published recently by the Denver Fire Clay Co., Denver, Col. The fore 
part of the booklet is devoted to a discussion of proper methods for burn 
ing fuel oil, a number of tables and charts being used. Several pages 
are devoted to illustrations of various types of furnace installations and 
burners. The booklet is profusely illustrated. 


Chain Doors 


on 
Continuous Annealing Ovens 
Stop chilling in cold weather. 


The Strands of Chain covering 
openings do not interfere with en- 
trance and exit of stock. 


Write for Bulletin ‘‘H”’ 


E, J. Codd Co., 700 S. Caroline St. 
Baltintore, U. S. A. 
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